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ABSTRACT 


This  thesis  is  a  survey  of  the  "cost  of  capital" 
controversy.  It  synthesises  the  major  trend  in  the  recent 
literature.  It  examines  both  the  theoretical  and  the 
empirical  dimensions  of  the  controversy. 

Within  the  context  of  a  general  model  of  the  debt, 
equity,  and  overall  capitalisation  rates,  the  study 
analyses  the  "traditional"  and  "Modigliani-Miller " 
theories.  Following  an  explanation  of  the  distinguishing 
features  of  these  two  theories,  the  study  concludes  that 
empirical  analyses  have  not  determined  which  theory  has 
greater  predictive  power. 

The  study  focusses  upon  the  Modigliani-Miller  model, 
and  finds  theoretical  weaknesses  within  it.  On  the  other 
hand,  it  is  found  that  the  model  is  capable  of  extension 
to  consider  the  mixture  of  debt  instruments,  and  of  re¬ 
maining  valid  when  all  except  two  of  its  assumptions  have 
been  relaxed.  The  two  crucial  assumptions  are  that  there 
is  no  bankruptcy  and  that  persons  can  borrow  at  the  same 
rate  of  interest  as  firms.  An  analysis  of  these  assump- 

t 

tions  reveals  that  recent  literature  has  given  little 
consideration  to  bankruptcy  and  the  personal  vis  a  vis 
corporate  costs  of  borrowing. 
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CHAPTER  I 


INTRODUCTION 

The  description  of  the  relationship  between  the 
capital  structure  and  the  "cost  of  capital"  is  one  of  the 
most  complex  problems  in  finance,  upon  which  a  diversity 
of  viewpoints  has  been  expressed.  The  underlying  problem 
is  that  of  determining  the  optimal  combination  of  sources 
of  funds  for  the  firm  to  use.  The  difficulties  involved 
are  those  of  analysing  both  the  subjective  reactions  of 
investors,  and  the  uncertain  nature  of  their  prospective 
incomes . 

There  is  a  controversy  between  the  "traditional" 
and  the  "Modigliani-Miller "  theorists.  The  traditional 
view  is  that  the  cost  of  capital  is  affected  by  the  capi¬ 
tal  structure,'*'  that  there  will  be  an  optimal  capital 
structure  which  maximises  the  value  of  the  firm.  The  op¬ 
posing  view,  which  was  given  rigorous  formulation  in  an 

2 

article  by  Modigliani-Miller,  claims  that  in  the  absence 
of  taxes,  the  cost  of  capital  is  unaffected  by  the  capital 
structure.  Consequently,  there  is  no  single  capital 
structure  which  maximises  the  value  of  the  firm. 

1.  E.  Solomon,  "Leverage  and  the  Cost  of  Capital,"  The 
Journal  of  Finance,  XVII  (May  1963),  273-279. 

2.  F.  Modigliani  and  M.  H.  Miller,  "The  Cost  of  Capital, 
Corporation  Finance,  and  the  Theory  of  Investment," 
AER,  XLVIII  (June  1958),  261-297. 


.  '  -  i  ir,  ooawi  _ 


. 


{  "  ope»e  i a:  .  suuipt^ell  J 


2 

Within  the  context  of  this  controversy,  analysts 
have  concentrated  their  attention  upon  the  Modigliani- 
Miller  model,  and  they  have  generated  a  great  volume  of 
literature.  This  is  especially  true  of  the  last  five 
years,  during  which  the  amount  of  research  has  grown 
enormously.  In  consequence,  there  is  a  need  for  a  syn¬ 
thesis  . 

The  purpose  of  this  study  is  to  provide  a  synthesis 
of  the  cost  of  capital  controversy,  particularly  with 
respect  to  recent  contributions.  Accordingly,  major  as¬ 
pects  of  the  analysis  will  be  an  attempt  to  determine  how 
far  the  controversy  has  been  resolved  and  in  what  direction 
the  debate  is  moving. 

The  study  begins  with  a  presentation  of  the  basic 
controversy  between  the  "traditional"  theorists  and  the 
supporters  of  the  "Modigliani-Miller "  model.  Subsequently, 
the  analysis  is  primarily  conducted  upon  the  Modigliani- 
Miller  model,  both  because  it  is  an  adequate  framework  for 
thought,  and  because  such  has  been  the  trend  in  the  liter¬ 
ature.  Attempts  are  made  to  determine  whether  the  model 
is  empirically  and  theoretically  sound.  It  is  extended 
to  consider  mixtures  of  debt  instruments,  the  relaxation 
of  the  assumptions  of  the  model,  and  finally  to  consider 
bankruptcy  and  borrowing  costs. 

Insofar  as  recent  research  has  revealed  gaps  and 
weaknesses  in  the  empirical  and  theoretical  analyses  in 
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the  past,  the  study  may  have  important  implications  for 
future  research. 
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CHAPTER  II 


THE  TRADITIONAL  MODEL  AND  THE  MODIGLIANI -MILLER  MODEL 

Considerable  research  has  been  done  in  order  to 
determine  the  relationship  between  the  average  cost  of 
capital  and  the  capital  structure  of  the  firm.  Theorists 
of  business  finance  have  become  split  into  two  groups; 
that  of  the  "traditionalists"  and  that  of  "Modigliani- 
Miller".  This  chapter  discusses  the  model  of  each  of 
these  groups.  The  chapter  is  divided  into  three  parts. 
The  first  part  presents  a  general  model  of  capitalisation 
rates  under  uncertainty.  The  second  part  is  an  explana¬ 
tion  of  the  traditional  model,  and  the  third  part  is  an 
explanation  of  the  Modigliani-Miller  model. 

Capitalisation  Rates  Under  Uncertainty 
This  section  outlines  the  basic  relationships 
between  the  average  cost  of  capital,  and  the  debt  and 
equity  capitalisation  rates. ^  The  relationships  are 


1.  The  capitalisation  rate  is  a  rate  at  which  expected 
future  income  is  discounted  to  arrive  at  market 
value.  When  applied  to  total  earnings,  it  is  the 
average  cost  of  capital  or  risk-adjusted  discount 
rate  of  the  theory  of  investment.  As  such  it  is  the 
reciprocal  of  the  earnings-to-price  multiplier.  In 
an  all-equity  firm,  the  equity  capitalisation  rate  is 
the  rate  stockholders  use  to  capitalise  net  operating 
income  to  obtain  the  value  of  stock  (which  is  the 
value  of  the  firm) .  In  a  levered  firm,  bondholders 
and  stockholders  employ  separate  capitalisation  rates 
to  convert  the  prospective  returns  to  bonds  and 
stocks  respectively  to  their  present  capital 
equivalents . 
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independent  of  the  alternative  approaches  to  valuation 
which  are  discussed  later  in  the  chapter. 

If  investors  discount  a  particular  constant 
expected  stream  Y  at  a  constant  rate  a ,  ^  the  present 
value  of  the  income  stream  is  given  by  the  general 
formula : 

00 

(1)  pv  =  Yi  — — — 

t=l  (l+a)t 

3 

which  gives: 

(2)  PV  =  — 

a 

If  it  is  assumed  that  there  are  two  forms  of  claims 
on  corporate  income,  debt  and  equity;  there  are  no  taxes; 
there  are  no  growth  trends;  and  all  existing  and  proposed 
investments  are  homogeneous  with  respect  to  the  riskiness 
of  returns;  then  the  market  value  of  equity  is  equal  to 
the  annual  earnings  on  equity  divided  by  the  equity  capi- 

2.  Y  =  the  mean  of  the  probability  distribution  of  net 
cash  inflows  per  period. 

a  =  the  discount  rate  used  by  investors  to  appraise 
a  firm  in  question. 

A  glossary  of  terms  is  to  be  found  preceding  the 
bibliography . 

3.  Since  Y  is  the  same  for  all  periods,  and  since  the 
geometric  progression 


t=l 
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(l+ad 
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reduces  to  simply 
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talisation  rate:4 

(3)  S  =  7? 

i 

Similarly : 

(4)  D  =  X  -  TT 

r 

(5)  V  =  X 

G 

Since  by  definition: 

(6)  V  =  D  +  S 
and, 

(7)  X  =  rD  +  is 

the  equations  (5) ,  (6)  and  (7)  give: 

(8)  c  =  rD  4-  is 

D  +  S 

(9)  c  =  r  .  D  +  i  .  S 

V  v 

The  average  cost  of  capital  is  a  weighted  average  of  the 

•« 

debt  capitalisation  rate  and  the  equity  capitalisation 


4. 


S  =  the  market  value  of  the  stock  of  a  firm. 

TT  =  the  expected  net  profits  to  common  shareholders, 
i  =  the  equity  capitalisation  rate, 
r  =  the  debt  capitalisation  rate. 

D  =  the  market  value  of  the  debt  of  a  firm. 

X  =  expected  annual  net  operating  earnings. 

V  =  the  total  market  value  of  the  firm, 
c  =  the  average  cost  of  capital. 
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rate,  where  the  weights  are  D/V  and  S/V  respectively. 
Equations  (5) ,  (6)  and  (7)  also  give: 

(10)  i  =  c  +  (c  -  r)  .D 

S 

The  equity  capitalisation  rate  is  equal  to  the  average 
cost  of  capital  plus  the  spread  between  c  and  r  times 
the  debt  /  equity  ratio. 


The  Traditional  Model 

The  distinctive  feature  of  the  traditional  model  is 
that  it  begins  by  observing  the  debt  and  equity  capitalisa 
tion  rates,  given  whatever  degrees  of  market  imperfection 
exist,  and  implies  a  particular  average  cost  of  capital. 
The  traditional  model  essentially  solves  equation  (9)  to 
determine  the  average  cost  of  capital. 

The  debt  capitalisation  rate  increases  with  lever¬ 
age  but  is  influenced  by  different  factors  at  different 
levels  of  leverage.  When  the  ratio  of  debt  to  equity  is 
very  low  the  predominating  influence  is  a  superpremium 

cr 

effect.  Major  financial  corporations  are  restricted  by 
law  to  bonds  issued  by  firms  with  little  debt,  and  they 
bid  up  the  price  of  such  bonds.  They  are  willing  to 
accept  a  relatively  low  rate  of  return,  and  the  debt 


D.  Durand,  "Cost  of  Debt  and  Equity  Funds  for 
Business:  Trends  and  Problems  of  Measurement," 

National  Bureau  of  Economic  Research,  (1952)  , 
Tr5^T77~y7~C .  T .  Mao’;  "The  "Cost  of  Capital  Con¬ 
troversy,  "  Michigan  Academy  of  °c .fence,  Arts 
and  Letters  jTlTT  (T9T8T7- T5T-19'9T” 
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capitalisation  rate  is  thus  lowered.  The  effect  of  such 
action  by  financial  corporations  is  illustrated  in  figure 
1  below.  The  debt  capitalisation  is  labelled  r.  The 
superpremium  effect  is  active  over  the  arc  PP ' .  The 
arc  has  a  positive  slope  on  the  assumption  that  the 
demand  for  bonds  from  firms  with  little  debt  is  a  con¬ 
tinuous  inverse  function  of  leverage. 

When  the  ratio  of  debt  to  equity  is  higher  the 
debt  capitalisation  rate  increases  because  present  and 
potential  bondholders  perceive  that  there  is  an  increasing 
risk  in  holding  bonds.  The  risk  increases  because,  for  a 
given  probability  distribution  of  net  operating  income, 
an  increased  amount  of  debt  has  a  lower  probability  of 
being  serviced;  therefore  bondholders  will  capitalise 
earnings  with  a  higher  rate. 

In  addition  there  will  be  a  debt-limit,  which  is 
defined  as  the  level  of  leverage  above  which  the  value  of 
the  firm  falls.  In  figure  1,  the  debt-limit  is  repre¬ 
sented  by  Q.  If  the  ratio  of  debt  to  equity  exceeds  Q, 
the  value  of  the  firm  represented  by  V  in  figure  1  falls, 
and  both  bondholders  and  stockholders  will  capitalise 
their  earnings  with  higher  rates.  Accordingly,  to  the 
right  of  Q  both  the  debt  and  equity  functions  become 
increasingly  steep.  It  is  assumed  for  simplicity  that  Q 

6.  Chapter  V  analyses  the  probability  that  a  firm  will 
be  unable  to  service  its  debt. 


' 
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Figure  1 


THE  TRADITIONAL  MODEL 

i  r  c  /  r , 


also  represents  that  level  of  leverage  above  which  finan¬ 
cial  institutions  are  unwilling  to  make  additional  loans. 

The  equity  capitalisation  rate  (curve  i)  is  also 
seen  as  increasing  with  leverage.  Its  intercept  is  some¬ 
what  higher  than  that  of  the  debt  function.  This  indicates 
that  even  at  very  low  levels  of  leverage,  stockholders 


*2- 
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perceive  that  their  returns  are  more  risky  than  those  to 
bondholders.  Again,  as  with  the  debt  function,  the  equity 
function  increases  relatively  little  at  first.  This  is 
because  the  rate  of  change  of  the  risk  to  stockholders  is 
relatively  small  in  low  ranges  of  leverage.  In  higher 

ranges  of  leverage,  the  rate  of  change  increases 

7 

markedly,  especially  if  the  debt  limit  is  surpassed.  As 
the  slope  of  the  equity  function  increases  to  compensate 
for  the  increasing  risk,  the  mean  return  on  equity  will 
also  be  increasing. 

In  summary,  the  traditional  model  suggests  plaus¬ 
ible  forms  for  the  debt  and  equity  functions.  In  addi¬ 
tion,  by  assuming  values  for  D/V  it  is  possible  to  derive 
values  for  c  and  V  from  equation  (9) . 

On  the  assumptions  concerning  r  and  i  given  above, 
c  was  saucer-shaped.  It  has  been  labelled  c  in  figure  1. 
Its  minimal  point  occurs  at  the  level  of  leverage  Q, 
which  also  corresponds  to  the  maximum  point  in  the 
function  V.  The  traditional  position  thus  implies  that 
there  is  some  level  of  leverage  at  which  the  cost  of 
capital  is  minimised  and  the  value  of  the  firm  is  maxi¬ 
mised.  The  implications  hold  both  with  and  without 
taxes . 

H.  Bierman  Jr.,  "Risk  and  the  Addition  of  Debt  to  the 
Capital  Structure,"  The  Journal  of  Financial  and 
Quantitative  Analysis,  III  (December  1968),  417-418. 


7. 
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The  Modigliani-Miller  Model^ 

An  Analysis  Without  Taxes 

The  distinctive  feature  of  the  Modigliani-Miller 
model  (hereafter  MM)  is  the  assertion  that  the  average 
cost  of  capital  is  constant  and  independent  of  leverage. 
MM  present  a  proof  that  the  average  cost  of  capital  is 
constant  and  deduce  the  form  of  the  equity  function  in 
two  cases.  In  the  first  case  debt  is  riskless  and  the 
debt  capitalisation  rate  is  constant.  In  the  second 
case  debt  is  risky  and  the  debt  capitalisation  rate  in¬ 
creases  beyond  some  level  of  leverage.  The  whole  model 
rests  upon  restrictive  assumptions  and  definitions  which 
are  discussed  below. 

The  two  major  bulwarks  of  the  MM  position  are  a 
valuation  model  under  uncertainty,  and  an  "arbitrage" 
proof . ^ 

Whereas  equation  (5)  stated: 

(5)  V  =  X 

c 


8.  F.  Modigliani  and  M.  H.  Miller,  "The  Cost  of  Capital, 
Corporation  Finance  and  the  Theory  of  Investment, 

AER,  XLVIII  (June  1958),  261-297. 


9.  'Arbitrage'  is  the  simultaneous  purchase  and  sale  of 
perfect  substitutes.  See,  D.  Durand,  "The  Cost  of 
Capital,  Corporation  Finance,  and  the  Theory  of  In¬ 
vestment:  Comment,"  AER,  XLIX  (September  1959),  639- 
655;  F.  Modigliani  and  M.  H.  Miller,  "The  Cost  of 
Capital,  Corporation  Finance,  and  the  Theory  of  In¬ 
vestment:  Reply,"  AER,  XLIX  (September  1959),  655-669. 


.  I 
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MM  wrote  their  proposition  1  as: 
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(11) 


This  is  their  valuation  model.  X  is  defined  as  the  mean 
value  of  the  expected  stream  of  profits.  It  is  specified 
so  that  it  is  equivalent  to  a  constant  sum  in  perpetuity, 
and  is  thus  analogous  to  the  variable  X  in  equation  (5) . 

The  definition  of  X  has  implicit  assumptions.  There  are 
no  retained  earnings ;  there  are  no  growth  trends;  and 
investors  uncertainty  is  solely  about  the  value  of  X. 

MM  assume  that  investors  agree  as  to  the  value  of  X,  and 
X  is  finite. 

As  in  equation  (5) ,  is  a  discount  rate  to  be 
applied  to  total  earnings.  It  is  apposite  only  for  the 
class  of  firms  k.  The  class  k  is  one  in  which  the 
business  risk  of  firms  differs,  at  most,  by  a  scale  factor. 
(Firms  within  a  class  are  defined  as  those  having  uncertain 
earnings  streams  perfectly  correlated  with  those  of  every 
other  member  of  the  class).  The  rate  is  the  capitalisa- 

10.  x  =  the  mean  value  of  the  expected  stream  of  net  op¬ 
erating  income. 

pk  =  the  capitalisation  rate  for  a  pure  equity  stream 
in  class  k. 

11.  The  assumption  concerning  the  absence  of  retained 
earnings  is  a  means  of  avoiding  confrontation  with 
the  dividend  problem.  See,  M.  J.  Gordon,  "Optimal 
Investment  and  Financing  Policy,"  The  Journal  of 
Finance,  XVIII  (May  1963),  264-272. 
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tion  rate  of  a  pure-equity  stream  in  the  class  k,  and  is 
equal  to  the  average  cost  of  capital.  That  is,  in  an  all 
equity  firm  the  discount  rate  on  total  earnings  c,  must 
equal  the  discount  rate  on  returns  to  equity  pk. 

The  second  bulwark  of  the  MM  model  is  the  arbitrage 
proof.  The  proof  consists  of  demonstrating  that,  regard¬ 
less  of  differences  in  capital  structure,  two  firms  in 
the  same  risk  class  with  identical  prospective  income 
streams,  cannot  have  different  market  values.  That  is, 
perfect  substitutes  cannot  sell  at  different  prices  in 
perfect  markets. 

Consider  two  firms  which  have  identical  business 
risk,  one  which  has  debt  and  one  which  has  no  debt.  As¬ 
sume  that  securities  are  traded  in  perfect  markets; 
persons  can  borrow  at  the  same  rate  as  corporations;  in¬ 
vestors  expectations  are  homogeneous;  and  bonds  yield  a 

12 

constant  certain  income.  Let  Vu  =  be  the  value  of 
the  unlevered  firm  and  VL  =  SL  +  DL  be  that  of  the 
levered  firm.  Let  X  be  the  income  stream  generated  by 
each  firm.  Consider  two  cases,  one  in  which  VL  >  Vu  and 

12.  VT  =  the  market  value  of  a  levered  firm. 

D71  =  the  market  value  of  debt. 

ST*  =  the  market  value  of  the  stock  in  a  levered  firm. 

=  the  market  value  of  the  stock  in  an  all-equity 

u 

firm. 

Vu  e  S  =  the  market  value  of  an  unlevered  firm. 

w  =  a  constant  fraction  representing  an  investors 

holding . 


. 

■f  ^  I 

' 

. 
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a  second  in  which  V  >  V 

u  L  * 

If  Vl  >  Vu '  investors  holding  wSL  =  w (vL  -  D  ) 
obtain  a  return  w(X  -  rD^) .  However,  when  the  investors 
buy  wSu  =  wVu  to  obtain  a  return  of  wX  each  and  borrow 
wDl  on  which  there  is  interest  of  wrD^  their  total  in¬ 
vestment  is  w  (Vu  —  Dj^)  each,  and  each  .investor  receives 
a  total  return  from  his  new  investments  of  w(x  -  rD  ) . 

Each  investor  obtains  w(X  -  rDL)  for  an  outlay  smaller 
than  wSL  by  w(Vu  -  VL) . 

If  Vu  >  VL,  each  investor  holding  wS  =  wV  has  a 

u 

return  of  wX .  But,  from  a  total  investment  of 
wVL  E  wSL  +  wDL  can  obtain  a  return  of  wX  =  w(X  -  rD^)  + 
wrDL,  that  is  he  obtains  the  same  return  wX  at  a  price 
lower  by  w(Vu  -  VL) . 

The  implication  of  the  above  proof  is  that  a 
competitive  capital  market  requires  VL  =  v  .  That  is,  the 
market  value  of  any  firm  is  independent  of  its  capital 
structure,  and  is  determined  only  by  its  capitalised  ex¬ 
pected  returns.  A  common-sense  explanation  is  that  as 
investors  can  arrange  for  themselves  any  financial  risk 
they  require,  they  are  rendered  indifferent  to  the  lever¬ 
age  of  the  firm.  What  a  management  does  with  respect  to 
leverage  is  of  little  or  no  interest  to  the  investors  and 
has  no  effect  on  the  value  of  its  securities. 

In  Summary,  proposition  1  asserts  that: 


. 

Nfffl  '[fjd  f)(f Q  fio  Vi  ‘O  *l  ®  * 

' 

- 


(12) 


V  =  f (X,  pk) 


The  arbitrage  proof  demonstrates  that  because  investors 
can  arbitrage  and  engage  in  homemade  leverage,  proposition 
1  must  be  true  when  the  capital  market  is  in  equilibrium. 
The  MM  position  is  summarised  graphically  in  figure  2 
below.  The  average  cost  of  capital  is  labelled  c,  its 
intercept  is  pk. 

Figure  2 

THE  MODIGLIANI -MILLER  MODEL  WITHOUT  TAXES 

Pk,  c,  i,  r 


(%) 


Market  Value  of  Equity 


I 


' 
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The  other  curves  in  figure  2  are  explained  below. 

From  MM  proposition  1,  proposition  2  can  be  de¬ 
duced.  Proposition  1  states: 


(11) 

< 

ii 

XI 

pk 

By  definition: 

(6) 

V  =  D  +  S 

(13) 

X  =  rD  +  iS 

Then  equations  (6),  (11)  and  (13)  give: 

( 14 )  D  +  S  =  rD  +  is 

pk 


which  reduces  to 

(15)  i  =  Pk  +  (pk  -  r)  •  D 

S 

Equation  (15)  is  MM  proposition  2.  It  states  that  the 
equity  capitalisation  rate  is  equal  to  the  capitalisation 
rate  on  the  earnings  stream  of  an  all-equity  firm  (which 
is  equal  to  the  average  cost  of  capital  when  there  are  no 
taxes)  plus  a  premium  (related  to  financial  risk)  equal  to 
the  debt/equity  ratio  times  the  spread  between  pk  and  r. 

A  unique  feature  of  the  MM  model  is  the  constraints 
it  places  upon  proposition  2.  Initially  MM  assume  that  r 


' 


.  :i  no  >: 
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is  constant  and  independent  of  leverage.  Since  pk  is 
constant,  and  if  p^.  >  r,  i  is  an  increasing  linear 
function  of  leverage.  In  figure  2  the  linear  equity 
function  is  labelled  i.  The  debt  function  is  labelled  r. 
Later  MM  relax  the  assumption  that  bonds  are  riskless. 
Therefore,  bondholders  capitalise  expected  income  at  a 
higher  rate.  The  resulting  increase  in  the  slope  of  r 
is  represented  by  r*  in  figure  2.  If  c  is  constant  and 
equal  to  p^,  as  MM  prove  it  must  be,  then  an  increasing 
debt  capitalisation  rate  implies  that  the  equity  capi¬ 
talisation  rate  must  increase  more  slowly,  and  that  it 

will  decline  if  the  marginal  cost  of  debt  exceeds  the 

13 

equity  capitalisation  rate.  The  equity  function  which 
is  implied  by  r* ,  is  labelled  i*  in  figure  2  and  the 
marginal  cost  of  debt  is  m. 

An  Analysis  with  Taxes 

In  their  original  article  MM  made  an  error  in  their 

14 

analysis  with  taxes.  They  corrected  it  later,  and 

13.  This  is  true  when  debt  is  being  substituted  for 
gquity .  The  condition  is  m  >  c  if  debt  is  being 
added  to  a  constant  equity  base.  See,  A.  A.  Robi- 
chek  and  S.  C.  Myers,  Optimal  Financing  Decisions, 
Englewood  Cliffs,  N.J.:  Prentice-Hall,  1965),  48; 

Ezra  Solomon,  "Leverage  and  the  Cost  of  Capital, 

The  Journal  of  Finance ,  XVIII  (May  1963)  ,  273  —  279  . 


14. 


F.  Modigliani  and  M.  H.  Miller,  "Corporate  Income 
Taxes  and  the  Cost  of  Capital:  A  Correction,"  AER, 
LIII  (June  1963),  433-443. 


, 

' 


' 
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what  follows  is  a  summary  of  their  analysis. 

Let  X  be  taxed  at  a  rate  T.15  Let  XT  be  after-tax 
income,  including  interest  payments.  Then: 


(16)  XT  =  (1  -  T) (X  -  rD)  +  rD 


this  gives: 


(!7)  XT  =  (1  -  T) X  +  TrD 


The  term  TrD  is  the  "bonus"  or  "rebate"  which  is  gained 
from  leverage.  Its  effect  on  the  value  of  the  firm  is 
shown  in  (18) : 


(18)  V  =  (1  -  T ) X  +  TrD 


The  total  value  of  the  firm  is  increased  by  the  capitalised 
value  of  the  bonus.  The  discount  rate  r'  is  assumed  ap- 


15.  XT  =  expected  after-tax  income,  including  interest 
payments . 

T  =  the  marginal  and  average  tax  rate  on  corporate 
income . 

pT  =  the  rate  at  which  investors  capitalise  the  after¬ 
tax  earnings  of  an  unlevered  company, 
r'  =  the  rate  at  which  bondholders  capitalise  the 
rebate . 

ttt  =  expected  net  after-tax  profits  to  shareholders. 


•{ :  H r  §  I  P  s 


. 


proxiinately  equal  to  r.  Thus: 
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U9)  V  =  (1  -  T )  X  +  TD 

T 

P 

In  order  to  determine  the  after-tax  cost  of  capital 
substitute  XT  -  TrD  from  equation  (17)  for  (1  -  T)X  in 
equation  (19) : 

(20)  V  =  XT  -  TrD  +  TD 

T 

P 

Dividing  both  sides  by  V  and  multiplying  by  p T  will  give: 

(21)  PT  =  XT  +  T  (pT  -  r)  •  D 

V  V 

(22)  XT  =  pT-T(pT-r)*D 

V  V 

The  after-tax  cost  of  capital  is  thus  a  negative  function 
of  the  tax  rate  and  of  leverage. 

The  after-tax  equity  capitalisation  rate  can  be 
derived  from  equation  (20) .  In  order  to  do  so,  deduct  D 
from  each  side  of  (20),  and  substitute  t!t  +  rD  for  XT: 


-  TrD  +  TD  - 


T 

P 


(23) 


V 


D 


7T T  +  rD 


D 
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Since  S  =  V  -  D,  simplifying  gives 

(24)  i  e  ifT  =  pT  +  (1  -  T)  (pT  -  r)  •  D 

S 


The  equity  capitalisation  rate  is  linear  if  both  r  and  T 
are  constant. 

Both  the  after-tax  cost  of  capital  and  the  after¬ 
tax  equity  capitalisation  rate  will  be  affected  if  r  and 
T  are  not  constant.  If  r  increases  as  leverage  rises 
above  some  level,  the  equity  capitalisation  rate  will  rise 
less  steeply  and  may  even  fall;  the  average  cost  of  capital 

function  will  decline  less  steeply.  If  T  is  increased  the 

17 

equity  function  shifts  downwards,  and  becomes  less 
steep;  the  cost  of  capital  curve  shifts  downwards  to  the 


16. 


_  T 


S  =  tt  +  rD  -  TrD  +  TD  -  D 


(i) 


pTS  =  ttT  +  rD  -  TrD  +  pT  •  D  (T  -  1) 


ii) 


P  = 


ttT  +  rD  -  TrD  +  pT 


(T  -  1) 


D 

S 


(iii) 


i  = 


_  T 

TT 


P  +  TrD  “ 
s 


(T  -  1) 


D  - 
S 


rD 

S 


(iv) 


=  P 


1  +  (1  -  T) (pT  -  r)  *  D 

S 


(v) 


17.  Because  pr  =  (1  -  T)X/V. 


. 


. 


same  extent,  and  becomes  more  steep.  If  T  is  decreased, 
both  curves  shift  upwards  by  the  same  amount;  the  equity 
function  will  become  more  steep,  the  cost  of  capital 
function  will  be  less  steep.  These  possibilities  are 
represented  in  figure  3. 

In  the  no  tax  case,  c  was  constant  and  equal  to 

P]^*  With  taxes  XT/V  declines  as  leverage  increases.  Its 

1 8 

intercept  is  pT.  The  linear  dashed  lines  represent 
equity  and  cost  of  capital  functions  when  T  has  in¬ 
creased.  Their  intercept  is  PT]_.  The  dashed  curves  i* , 
XT*/v,  and  r*  represent  the  forms  of  the  various  functions 
when  debt  is  risky. 


Summary 

The  traditional  model  suggests  that  the  cost  of 
capital  is  a  saucer-shaped  function  of  leverage.  By 
implication  the  value  of  the  firm  is  affected  by  leverage, 
and  there  is  a  value  of  leverage  that  will  maximise  the 
value  of  the  firm.  The  model  implies  a  positively  sloping 
equity  capitalisation  function,  but  it  does  not  specify 
the  slope. 

—  ^ 

18.  From  equation  (22)  X  /V  is  made  a  function  of  D/S  by 
dividing  both  the  numerator  and  the  denominator  of 
D/V  E  D/D  +  S,  by  S. 


!|  91  ?•  b  fl£  :  $  &  *  H  01  1  c  1 
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Figure  3 
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THE  MODIGLIANI -MILLER  MODEL  WITH  TAXES 

r,i,XT 

V 


The  MM  model  without  taxes  suggests  that  the  cost 

t 

of  capital  is  constant  and  independent  of  leverage.  By 
implication  the  value  of  the  firm  is  unaffected  by 
leverage.  Without  taxes,  the  model  implies  a  positive 
equity  function  which,  so  long  as  the  debt  capitalisation 
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rate  is  constant,  will  have  a  slope  of  (p,  -  r)  .  In  the 

K. 

event  that  the  debt  capitalisation  rate  is  not  constant, 
the  model  implies  a  diminishing  slope  for  the  equity 
function,  perhaps  even  a  negative  slope  at  high  ranges 
of  leverage. 

The  MM  model  with  taxes  implies  that  the  cost  of 
capital  function  will  be  negatively  sloping  and,  so  long 
as  r  and  T  are  constant,  will  be  linear.  If  T  changes 
the  function  shifts  upwards  in  the  case  of  a  tax  reduc¬ 
tion,  downwards  if  taxes  rise;  if  T  is  increased 
XT/V  has  a  more  steep  negative  slope;  and  if  T  is  decreased 
X  /V  decreases  less  quickly  with  leverage.  If  r  rises 
XT/V  will  decline  with  leverage  less  steeply,  and  will 
increase  if  r  >  pT.  So  long  as  pT  >  r  the  value  of  the 
firm  increases  with  leverage.  With  taxes  the  MM  model 
implies  a  positively  sloping  equity  function  which,  so 
long  as  r  and  T  are  constant,  will  be  linear  with  a 
slope  (1  -  T)  (p T  -  r) .  If  taxes  are  increased  the 
function  will  shift  downwards  and  become  less  steep,  or 
if  taxes  are  reduced  the  function  shifts  upward  and 
becomes  more  steep.  As  in  the  no  tax  case  i  is. affected 
by  r,  and  will  rise  less  steeply,  and  may  even  fall,  if 


r  rises. 
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CHAPTER  III 


CRITICISMS  OF  THE  MODIGLIANI -MILLER  MODEL 

This  chapter  discusses  criticisms  of  the  MM  model. 

The  discussion  in  the  chapter  is  divided  into  three  major 
sections.  The  first  section  consists  of  an  examination 
of  the  main  problems  in  empirical  analysis.  The  second 
section  is  a  discussion  of  the  studies  which  have  tested 
the  predictive  power  of  the  MM  model.  The  third  section 
analyses  the  theoretical  criticisms  of  the  MM  model.  The 
discussion  of  the  assumptions  of  the  model  is  deferred 
to  chapters  IV  and  V. 

Problems  of  Methodology 

The  difficulties  involved  in  testing  the  MM 
model  can  be  split  into  three  broad  categories;  problems 
related  to  risk-class,  measurement,  and  regression 
analysis . 

Since  p,  is  central  to  MM  propositions  1  and  2,  , 
k 

the  testing  of  either  proposition  requires  that  the  observa¬ 
tions  used  in  the  empirical  analysis  be  from  firms  in  the 
kth  risk  class.  It  is  generally  assumed  that  homogeneity 
of  business  risk  can  be  achieved  by  comparing  firms  in 
the  same  industry,  but  this  assumption  may  be  false. 

Studies  by  Gonedes  and  Wippern  suggest  that  firms  even 
broadly  similar  with  regard  to  cost  structure,  demand 


. 


- 
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characteristics,  and  competitive  position  are  extremely 

difficult  to  find.1  Industries  do  not  normally  contain 

firms  which  are  homogeneous  with  respect  to  business  risk 

Furthermore  even  if  an  industry  is  equivalent  to  a  risk- 

class,  industries  do  not  contain  such  a  range  of  capital 

structures  as  to  justify  drawing  inferences  with  respect 

to  every  type  of  capital  structure.2 3 

The  second  category  of  problems  is  related  to 

measuring  the  variables.  For  example,  expected  average 

income  X  does  not  appear  in  annual  reports.  It  must 

be  estimated.  Similarly,  it  is  difficult  to  find  a 

measure  for  investors'  response.  Equity  capitalisation 

rates  are  not  directly  measurable  and  must  be  inferred 

3 

from  observable  data.  Future  growth,  as  perceived  by 


1.  N.  J.  Gonedes,  "A  Test  of  the  Equivalent-Risk  Class 
Hypothesis,"  The  Journal  of  Financial  and  Quanti- 
tative  Analysis,  IV  (June  1969),  159-177;  R.  F. 
Wippern,  "A  Note  on  the  Equivalent-Risk  Class  As¬ 
sumption,"  The  Engineering  Economist,  XI  (Spring 
1966) ,  13-22. 

2.  A.  Barges,  The  Effect  of  Capital  Structure  on  the 
Cost  of  Capital ,  (Englewood  Cliffs,  N. J. :  Prentice- 
Hall,  1963),  21-22. 

3.  The  earnings/price  ratio  of  the  share  indicates 
investor  response.  It  is  not  the  equivalent  of 
the  equity  capitalisation  rate,  but  is  an  objec¬ 
tively  determinable  measure  of  investor  response 
from  which  inferences  regarding  the  behavior 

of  equity  capitalisation  rates  may  be  drawn. 
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investors,  is  hard  to  measure.  To  the  extent  that  past 
growth  is  not  a  reasonable  proxy  for  expected  future 
growth,  other  variables,  including  leverage,  may  be 
proxy  variables  for  growth.  Finally,  a  major  measure¬ 
ment  problem  is  that  of  defining  an  unbiased  measure  of 
leverage.  This  problem  is  connected  to  those  in  the 
third  category  -  regression  analysis. 

If  leverage  is  measured  as  the  ratio  of  debt  to 
the  market  value  of  equity,  then  a  bivariate  regression 
of  the  equity  capitalisation  rate  or  the  average  cost  of 
capital  upon  leverage,  may  result  in  bias.  The  bias 
occurs  because  the  capitalisation  rate  and  the  ratio  of 
debt  to  equity  at  market  values,  are  affected  by  other 
factors  such  as  the  business  cycle,  dividend  policy,  and 
the  size  of  firms. 

For  example,  consider  the  regression  of  the 
equity  capitalisation  rate  upon  the  ratio  of  debt  to  the 
market  value  of  equity,  when  there  is  a  shareholder  pref¬ 
erence  for  large  firms.  The  example  is  shown  in  table  1. 
Firm  A  has  a  lower  equity  capitalisation  rate  than  firm 
B  because  it  is  larger.  The  lower  equity  capitalisation 
rate  implies  a  higher  market  value  for  equity  for  firm  A 

4.  The  reason  why  it  is  necessary  to  consider  growth  is 
explained  later  in  this  section. 


. 
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Table  1 


THE  EQUITY  CAPITALISATION  RATE  AND  THE  SIZE  OF  THE  FIRM 


Firm  A  Firm  B 


Book  equity 

$ 

2000 

$ 

200 

Book  debt  (equals  market  value) 

$ 

1000 

$ 

100 

Book  debt/equity 

50% 

50% 

Net  earnings  to  equity 

$ 

300 

$ 

30 

Equity  capitalisation  rate 

10% 

15% 

Market  value  of  common  equity 

$ 

3000 

$ 

200 

Market  value  debt/equity  33%  50% 

Source:  A  Barges,  The  Effect  of  Capital  Structure  on 

the  Cost  of  Capital,  (Englewood  Cliffs,  N.J.: 
Prentice-Hall,  1963),  27. 


and  since  bonds  sell  at  par,  a  lower  ratio  of  debt  to 
the  market  value  of  equity.  The  equity  capitalisation 
rate  and  the  ratio  of  debt  to  equity  at  market  value 
are  plotted  for  firms  A  and  B  in  figure  4.  Figure  4 
suggests  that  the  equity  capitalisation  rate  increases 
with  leverage,  whereas  the  observed  relationship  is  the 
result  of  the  influence  of  size. 

An  alternative  way  of  seeing  the  problem  is 

5 

presented  by  Weston.  In  a  bivariate  regression  of  the 
equity  capitalisation  rate  upon  a  ratio  of  debt  to  the 
market  value  of  equity,  the  results  indicate  that  the 
equity  capitalisation  rate  increases  linearly  with  lever¬ 
age.  When  growth  is  included  as  another  independent 


5.  J.  F.  Weston,  "A  Test  of  Cost  of  Capital  Propositions 
The  vSouthern  Economic  Journal ,  XXX  (October  1963)  , 
105-112^ 
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Figure  4 
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THE  EQUITY  CAPITALISATION  RATE  AND 
THE  RATIO  OF  DEBT  TO  EQUITY  AT  MARKET  VALUE 


The  Equity 
Capitalisation 
Rate  (%) 

1  O 
10 


~1 


A 


0  - 


33 


1 


B 


50 


Market  Value  of  Debt 


Market  Value  of  Equity 


Source:  A.  Barges,  The  Effect  of  Capital  Structure  on 

the  Cost  of  Capital^  (Englewood  Cliffs,  nTjTT 
Prentice-Hall,  1963),  30. 


variable  along  with  leverage,  the  regression  co-efficient 
for  the  influence  of  leverage  on  the  equity  capitalisation 
rate  is  not  significant . ^  The  explanation  is  that  growth 
lowers  the  equity  capitalisation  rate,  therefore 
increases  the  market  value  of  equity.  Consequently,  the 
ratio  of  debt  to  the  market  value  of  equity  is  negatively 
correlated  with  growth.  The  apparent  positive  correlation 


6.  In  the  bivariate  regression  of  the  equity  capitalisa¬ 
tion  rate  upon  the  ratio  of  debt  to  the  market  value 
of  equity,  the  equation  obtained  was  i  =  4.91  +  .014. 
(D/S)  with  a  standard  error  of  ±.004.  The  second 
equation,  which  included  E  (the  compound  growth  rate 
in  earnings  per  share  per  annum) ,  A  (total  assets  at 
book  value)  and  leverage  as  independent  variables  was 
i  =  6.79  -  .0029  (D/D+S)  +  0 . 0A  -  .1352E.  The 
influence  of  D/D+S  upon  i  was  not  significant. 
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between  leverage  and  the  equity  capitalisation  rate 
represents  an  actual  negative  correlation  between  the 
capitalisation  rate  and  growth.  When  the  influence  of 
growth  upon  the  equity  capitalisation  rate  is  removed 
with  the  help  of  multiple-regression  the  equity  capitalisa¬ 
tion  rate  is  not  significantly  correlated  with  leverage. 

In  an  attempt  to  control  the  influence  of  inde¬ 
pendent  variables  such  as  size  and  growth,  two  remedies 

have  been  proposed.  The  first  is  the  use  of  a  leverage 

.  7 

measure  employing  the  book  value  of  equity.  The  second 

8 

is  the  use  of  multiple-regression  analysis. 

The  data  from  table  1  is  plotted  in  figure  5  using 
the  book  value  leverage  measure.  Both  firms  have  a  lever- 


7.  The  ratio  of  the  book  value  of  debt  to  the  book  value 
of  equity  has  been  recommended  as  a  leverage  measure 
by  A.  Barges,  in  his  book,  The  Effect  of  Capital 
Structure  on  the  Cost  o f  Capital,  (Englewood  ClT f f s , 

N. J. :  Prentice-Hall ,  1963) ,  34-35 .  Leverage  is  usually 
defined  as  the  ratio  of  debt  to  equity  at  book  values, 
or  as  the  same  ratio  at  market  values.  An  alternative 
measure  has  been  developed  by  R.  F.  Wippern  in  his 
article,  "Financial  Structure  and  the  Value  of  the 
Firm,"  The  Journal  of  Finance,  XXI  (December  1966), 
618-619T  In  this  case  leverage  is  measured  as  a 
single  ratio  i/E  -  2s,  where  i  is  the  current  level 
of  fixed  charges  _(interest  plus  preferred  dividends) 
of  the  firm,  and  E  -  2s  is  the  pre-tax  annual  net 
operating  income  per  share,  determined  from  a  logarith¬ 
mic  regression  of  income  on  time,  minus  the  value  of 
two  standard  errors  around  the  regression  line. 

8.  A  multiple-regression  study  estimates  the  influence 
upon  the  dependent  variable  of  those  factors  which 
are  included  as  independent  variables  in  the  re¬ 
gression  equation.  Such  studies  are  discussed  in 
the  following  section. 
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THE  EQUITY  CAPITALISATION  RATE  AND 
THE  RATIO  OF  DEBT  TO  EQUITY  AT  BOOK  VALUE 
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Source:  A.  Barges,  The  Effect  of  Capital  Structure  on 

the  Cost  of  Capital,  (Englewood  Cliffs,  N.J.: 
Prentice-Hall,  1963) ,  31. 

age  of  50%  ($1000/$2000  and  $100/$200) ,  but  the  equity 
capitalisation  rates  differ  by  5%  due  to  the  influence  of 
size.  Since  a  bivariate  regression  of  the  equity  capital¬ 
isation  rate  upon  leverage  minimises  the  sum  of  the 
squared  vertical  deviations  from  the  regression  line,  the 
observations  for  firms  A  and  B  are  equivalent  to  a  single 
observation  represented  by  point  3  in  figure  5. 

The  point  3  is  equivalent  to  an  observation  of  a 
firm  midway  in  size  between  firms  A  and  B,  and  is  equiva¬ 
lent  to  an  unbiased  observation.  To  see  this,  consider 
figure  6,  where  SS  ’  is  a  series  of  equity  capitalisation 
rates  and  leverage  observations  for  a  group  of  small  firms, 
and  LL ‘  is  a  similar  series  of  observations  for  a  group 
of  large  firms.  The  regression  line  which  would  result 
from  a  calculation  using  the  observations  of  all  the  firms, 
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DERIVATION  OF  A  REGRESSION 
LINE  USING  BARGES'  LEVERAGE  MEASURE 


Book  Value  of  Equity 

Source:  A.  Barges,  The  Effect  of  Capital  Structure  on 

the  Cost  of  Capital,  (Englewood  Cliffs,  N.  J.: 
Prentice-Hall,  1963),  24. 

is  labelled  MM'.  The  regression  line  MM'  indicates  the 
relation  between  the  equity  capitalisation  rate  and  the 
ratio  of  debt  to  the  book  value  of  equity  for  the  medium¬ 
sized  firm.  The  use  of  a  book  value  leverage  measure  is 
subject  to  the  major  qualification  that  it  may  introduce 
bias.  The  ratio  of  debt  to  equity  at  book  value  measures 
the  relationship  between  the  par  value  of  debt,  and  the 
amount  of  equity  as  determined  by  the  historical  cost  of 
total  assets  less  the  book  value  of  debt.  It  is  an  ac¬ 
cumulation  of  past  accounting  decisions.  Its  use  as  a 
measure  of  financial  risk  suggests  that  the  relationship 
between  debt  and  the  book  value  of  equity  is  most  relevant 
in  determining  stockholders'  claims  to  the  earnings 
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stream  of  the  firm.  Possibly  this  is  not  true.9 


Empirical  Tests  of  the  MM  Model 
Most  of  the  empirical  studies,  which  have  analysed 
the  effects  of  leverage  upon  the  average  cost  of  capital 
and  upon  the  value  of  the  firm,  have  employed  regression 
analysis.  Most  of  them  used  cross-sectional  samples, 
very  often  of  firms  in  a  particular  industry.10  Two 
regression  studies  by  MM  and  Barges  were  relatively  crude 
because  explanatory  variables  other  than  leverage  were 
not  included. 


9.  It  has  been  argued  that  institutional  investors  give 
more  weight  to  book  value  ratios  than  to  market  value 
ratios.  See,  A.  Barges,  The  Effect  of  Capital  Struc- 
ture  on  the  Cost  of  Capital,  (Englewood  Cliffs,  N.J.: 
Prentice-Hall ,  1963)  ,  114-117  . 

10.  L.  V.  L.  N.  Sarma  and  K.  S.  Hanumanta  Rao,  "Leverage 
and  the  Value  of  the  Firm,"  The  Journal  of  Finance, 
XXIV  (March  1969) ,  673-679;  Eh  Eh  Brigham  and  M.  JT 
Gordon,  "Leverage,  Dividend  Policy  and  the  Cost  of 
Capital,"  The  Journal  of  Finance,  XXIII  (March  1968), 
85-103;  R.  F.  Wippern,  "Financial  Structure  and  the 
Value  of  the  Firm,"  The  Journal  of  Finance,  XXI 
(December  1966) ,  615-633 ;  Eh  D .  Arditti ,  "Risk  and 
the  Required  Return  to  Equity,"  The  Journal  of  Fi¬ 
nance  ,  XXII  (March  1967),  19-36;  A.  Barges,  The 
Effect  of  Capital  Structure  on  the  Cost  of  Capital, 

(Englewood  Cliffs,  N.J. :  Prentice-Hall,  1963),  34- 
113;  F.  Modigliani  and  M.  H.  Miller,  "The  Cost  of 
Capital,  Corporation  Finance,  and  the  Theory  of  In¬ 
vestment,"  AER,  XLVIII  (June  1958),  261-297;  M.  H. 
Miller  and  F.  Modigliani,  "Some  Estimates  of  the 
Cost  of  Capital  to  the  Electric  Utility  Industry, 
1954-57,"  AER,  LVI  (June  1966),  333-391;  J.  F. 

Weston,  "A  Test  of  Cost  of  Capital  Propositions," 

The  Southern  Economic  Journal,  XXX  (October  1963), 
105-11 2T. 
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MM  studied  cross-sectional  samples  of  electric 
utility  and  oil  companies. ^  They  regressed  both  the 
capitalisation  rate  upon  leverage,  in  each  case  using 
market  values  of  debt  and  equity.  In  the  first  case 
they  obtained  a  regression  line  with  a  slope  not  signifi¬ 
cantly  different  from  zero.  In  the  second  case  the  re¬ 
gression  line  had  a  positive  slope.  The  evidence  was 
broadly  consistent  with  the  MM  model.  This  conclusion 
must  be  revised  when  allowance  is  made  for  the  after-tax 
advantages  of  debt.  When  there  are  taxes,  the  observa¬ 
tion  that  the  average  cost  of  capital  is  invariant  with 
leverage  conflicts  with  the  MM  model. 

Barges  undertook  cross-sectional  regression  studies 
using  samples  from  the  railroad,  department  store  and 
cement  industries.  Instead  of  using  market  values  in 
the  leverage  variable,  he  used  book  values.  He  carried 
out  essentially  the  same  regressions  as  had  MM,  and 
found  that  the  regression  line  of  the  equity  capitalisa¬ 
tion  rate  on  leverage  had  a  positive  slope,  and  the  re¬ 
lationship  between  leverage  and  the  average  cost  of  capital 
was  U-shaped.  Barges  interpreted  this  last  finding  as  dis¬ 
proving  the  MM  hypothesis.  The  importance  given  to  his  re¬ 
sults  depends  on  the  validity  of  the  use  of  book  values  as 
measures  of  debt  and  equity. 

11.  F.  Modigliani  and  M.  H.  Miller,  "The  Cost  of  Capital, 

Corporation  Finance,  and  the.  Theory  of  Investment,"  AER, 
XLVIII  (June  1958),  261-297. 
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More  sophisticated  regression  studies  have  attempted 
to  deal  with  the  problem  of  the  influence  of  other  indepen¬ 
dent  variables  such  as  size,  business  risk,  and  growth. 
Weston,  in  regressing  first  the  equity  capitalisation 

rate,  and  second  the  average  cost  or  capital  upon  lever- 
12 

age,  total  assets  at  book  value,  and  the  compound  growth 
rate  in  earnings  to  equity,  found  that  the  influence  of 
leverage  on  the  equity  capitalisation  rate  was  not  signifi¬ 
cant,  but  that  the  partial  regression  co-efficient  of  lever¬ 
age  with  respect  to  the  average  cost  of  capital  was  signifi¬ 
cant  and  negative.  Weston  concluded  that  his  results  were 
consistent  with  the  traditional  position.  The  main  short¬ 
coming  of  his  study  is  that  he  failed  to  hold  other  rele¬ 
vant  causal  variables  constant. 

Arditti,  who  found  a  highly  significant  negative 
correlation  between  the  equity  capi talisation  rate  and  the 
ratio  of  debt  to  the  market  value  of  equity,  states  that 
his  results  are  difficult  to  accept.  He  suggests  that 
there  must  be  some  undefined  inter-firm  risk  which  he  has 
failed  to  take  into  account.  Brigham  and  Gordon,  who  found 
that  the  equity  capitalisation  rate  increased  less  than  MM 
predicted,  conclude  that  problems  of  measuring  the  variables 
make  their  conclusions  tenuous.  The  analysis  provided  by 

12.  The  leverage  variable  incorporated  the  market  values 
of  debt  and  equity. 
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MM  in  their  1966  article  has  been  subject  to  extensive  crit¬ 
icism,  which  makes  it  imprudent  to  generalise  on  the  basis 
of  the  evidence  they  present.13 

Other  attempts  to  test  the  MM  propositions  have  been 

made  by  De  Alessi,  Schwartz  and  Aronson,  Gupta,  and  Johnson 

14 

and  Lambert.  These  studies  do  not  use  multiple-regres¬ 
sion  analysis,  and  are  also  not  confined  to  a  particular 
industry.  For  example,  Schwartz  and  Aronson  conducted  a 
cross-sectional  analysis  using  samples  of  firms  from 
four  broad  classes:  railroads,  electric  and  gas  utilities. 


13.  J.  Crockett  and  I.  Friend,  "Some  Estimates  of  the 
Cost  of  Capital  to  the  Electric  Utility  Industry, 
1954-57:  Comment,"  AER,  LVII  (December  1967),  1258- 
1267;  M.  J.  Gordon,  "Some  Estimates  of  the  Cost  of 
Capital  to  the  Electric  Utility  Industry,  1954-57: 
Comment,"  AER,  LVII  (December  1967),  1267-1278;  A.  A. 
Robichek,  John  G.  McDonald,  and  R.  C.  Higgins,  "Some 
Estimates  of  the  Cost  of  Capital  to  the  Electric 
Utility  Industry,  1954-57:  Comment,"  AER,  LVII 
(December  1967),  1278-1288;  M.  H.  Miller  and  F. 

Modigliani,  "Some  Estimates  of  the  Cost  of  Capital  to 
the  Electric  Utility  Industry,  1954-57:  Reply,"  AER, 
LVII  (December  1967),  1289-1300. 

14.  L.  de  Alessi,  "The  Corporate  Income  Tax  and  the  Debt- 
To-Equity  Ratio,"  The  Western  Economic  Journal,  III 
(Spring  19  65)  ,  195~I’9’97~Ei  Schwartz  and  J.  R.  Aronson, 
"Some  Surrogate  Evidence  in  Support  of  the  Concept  of 

'  Optimal  Financial  Structure,"  The  Journal  of  Finance, 
XXII  (March  1967),  10-18;  M.  C.  Gupta,  "The  Effect  of 
Size,  Growth  and  Industry  on  the  Financial  Structure 
of  Manufacturing  Companies,"  The  Journal  of  Finance, 
XXIV  (June  1969),  517-529;  H.L.  Johnson  and  E.  W. 
Lambert,  "The  Cost  of  Capital:  Some  Empirical  Obser¬ 
vations,"  The  Western  Economic  Journal,  V  (September 
1967),  343^35]:. 
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mining,  and  industrials.  They  estimated  whether  industry 
groups  had  significantly  different  capital  structures, 
and  concluded  that  there  was  an  optimum  range  of  capital 
structure  appropriate  to  each  group.  De  Alessi  tested 
the  hypothesis  that  the  ratio  of  debt  to  equity  (measured 
at  market  value)  varies  directly  with  the  corporation 
income  tax  rate.  The  test  results  were  very  consistent 
with  the  hypothesis.  The  weakness  of  these  studies  is 
that  they  fail  to  control  other  independent  variables, 

15 

and  accordingly  are  inadequate  tests  of  the  MM  thesis. 

In  summary,  the  empirical  studies  have  not  finally 
disproved  the  MM  thesis,  nor  have  they  substantiated  it. 
The  regression  studies  are  simply  not  precise  enough. 

Two  major  problems  with  regression  analysis  are  definition 
and  measurement  of  variables,  and  control  of  other  inde¬ 
pendent  variables.  In  addition,  the  fact  that  the  MM  and 
traditional  models  have  similar  implications  in  low  and 
middle  ranges  of  leverage  means  that  a  refutation  of 

15.  MM  state  that  the  truth  of  their  model  'does  not  mean 
that  the  owners  (or  the  managers)  have  no  grounds 
’  whatever  for  preferring  one  financing  plan  to  an¬ 
other,  .  .  .  [and  that]  .  .  .  grounds  for  preferring 

one  type  of  financial  structure  to  another  will  still 
exist  within  the  framework  of  our  model  .  .  F. 

Modigliani  and  M.  H.  Miller,  "The  Cost  of  Capital, 
Corporation  Finance  and  the  Theory  of  Investment," 
AER,  XLVIII  (June  1958) ,  292-293. 
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either  position  would  best  come  from  an  analysis  of  the 
effects  of  extreme  leverage,  of  which,  unfortunately, 
there  are  very  few  observations. 


Theoretical  Criticisms  of  the  MM  Model 
Most  of  the  criticisms  of  the  MM  model  have  been 
about  the  realism  of  its  assumptions .  18  Some  critics 
have  described  logical  weaknesses  of  the  model.17 

Others  have  pointed  to  fallacies  of  omission.18  This 
section  discusses  the  four  criticisms  relating  to:  the 

falling  equity  capitalisation  rate;  unlimited  debt  in  the 


16.  A.  A.  Robichek  and  S.  C.  Myers,  Optimal  Financing 
Decisions ,  (Englewood  Cliffs,  N.J.:  Prentice-Hall, 
1965T^  26;  E.  Solomon,  The  Theory  of  Financial 
Management,  (New  York  and  London:  CoTumbia  University 
Press,  1963),  102-104;  D.  Bodenhorn,  "On  the  Problem 
of  Capital  Budgeting,"  The  Journal  of  Finance,  XIV 
(December  1959),  482-483. 

17.  E.  Solomon,  "Leverage  and  the  Cost  of  Capital,"  The 
Journal  of  Finance,  XVIII  (May  1963),  273-279;  jT~C. 

T.  Mao,  "The  Cost  of  Capital  Controversy,"  Papers  of 
the  Michigan  Academy  of  Science,  Arts,  and  Letters, 
LIII  (1968),  191-199;  D.  Brewer  and  J.  B.  Michaelsen, 

"The  Cost  of  Capital,  Corporation  Finance,  and  the 
Theory  of  Investment:  Comment,"  AER,  LV  (June  1965), 
516-524. 

18.  R.  W.  Resek,  "Multidimensional  Risk  and  the  Modigli- 
ani-Miller  Hypothesis,"  The  Journal  of  Finance,  XXV 
(March  1970)  ,  47-51;  W.  TT.  Baldwin  and  T.  J.  Velk, 
"Uncertainty  of  the  Income  Stream  in  the  Modigliani- 
Miller  Model,"  The  Quarterly  Review  of  Economics 

and  Business,  VIII  (Winter  1968) ,  39-43;  A.  J.  Boness, 
"A  Pedagogic  Note  on  the  Cost  of  Capital,"  The 
Journal  of  Finance,  XIX  (March  1964),  99-106;  C.  W. 
Haley ,  "A  Note  on  the  Cost  of  Debt,"  The  Journal  of 
Financial  and  Quantitative  Analysis,  I  (December 
1966),  72-93. 
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tax  case;  the  effects  of  leverage  on  future  financing;  and 
risk  in  the  arbitrage  proof. 

The  Falling  Equity  Function 

MM  not  only  deny  that  a  judicious  amount  of  debt 
may  lower  the  cost  of  capital,  but  that  extreme  leverage 
will  raise  it.  Consequently,  since  the  cost  of  capital 
is  a  weighted  average,  when  the  debt  capitalisation  rate 
rises  with  excessive  leverage,  the  equity  capitalisation 
rate  must  increase  at  a  decreasing  rate.  After  a  certain 
stage  it  may  even  turn  downwards.  The  problem  with  MM 
model  is  that  if  the  equity  capitalisation  rate  de¬ 
creases  as  leverage  rises  after  some  point,  this  sug¬ 
gests  that  stockholders  capitalise  more  risky  earnings 
at  a  lower  rate.  MM  contend  that  should  demand  by  risk- 
lovers  prove  insufficient  to  keep  the  market  equity 
capitalisation  rate  equal  to  that  predicted  by  the  falling 

equity  function,  demand  would  be  re-inforced  by  arbitrage 
19 

operators.  Their  contention  may  be  partly  wrong.  If 
they  are  suggesting  that  investors  who  avoided  risk  before 
become  risk  seekers  with  extreme  leverage,  then  this  is 
unreasonable,  particularly  because  they  claim  that  their 

19.  F.  Modigliani  and  M.  H.  Miller,  "The  Cost  of  Capital, 
Corporation  Finance,  and  the  Theory  of  Investment," 
AER,  XLVIII  (June  1958),  276. 
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model  requires  no  assumptions  about  subjective  risk  pref- 
20 

erences.  If  they  introduce  subjective  risk  preferences 
to  rationalise  the  falling  equity  function  then  they  must 
be  prepared  to  accept  them  for  other  phases  of  leverage. 
MM  are  correct  in  suggesting  that  arbitrage  operators  may 
become  active  in  the  market.  For  example,  if  the  equity 
capitalisation  rate  were  above  that  predicted  by  the 
falling  equity  function,  the  price  of  stock  would  be 
relatively  low,  and  this  would  set  an  arbitrage  process 
in  motion. 

In  reality  the  equity  function  will  probably 
never  have  a  negative  slope.  In  order  for  the  equity 
capitalisation  rate  to  decline  as  debt  is  substituted 

for  equity,  the  marginal  cost  of  debt  m  would  have  to 

,  .  21 
exceed  is 

(25)  m  =  d(rD)  =  r  +  D  •  dr 

dD  dD 


20.  F.  Modigliani  and  M.  H.  Miller,  "The  Cost  of  Capital, 
Corporation  Finance  and  the  Theory  of  Investment: 
Reply,"  AER,  LV  (June  1965),  524-527. 

■* 

21.  The  condition  is  m  >  i  when  debt  is  being  substituted 
for  equity.  It  is  m  >  c  when  debt  is  being  added  to 
a  constant  equity  base.  See  A.  A.  Robichek  and 

S.  C.  Myers,  Optimal  Financing  Decisions,  (Englewood 
Cliffs,  N.J.:  Prentice-Hall,  1965)  ,  4~8~49 . 
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Equation  (9)  can  be  written  as: 
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(26)  cV  =  rD  +  is 

which  gives  the  general  differential  equation 

(27)  Vdc  +  cdV  =  rdD  +  Ddr  +  ids  +  Sdi. 

Since  V  and  c  are  constant,  dV  and  dc  both  equal  zero. 
Since  debt  is  being  substituted  for  equity  dD  is  equal  to 
-dS.  Thus  (27)  reduces  to: 

(28)  0  =  rdD  +  Ddr  +  Sdi  +  idD . 

Setting  di  =  0 

(29)  i  =  r  +  D  •  dr  =  m. 

dD 

The  equity  function  will  reach  a  maximum  when  i  =  m,  and 
will  fall  only  if  i  <  m.  It  is  very  unlikely  that  m 
will  ever  exceed  i  because  lenders  are  always  in  a 
prior  claim  position  such  that  they  cannot  demand,  and  in 
any  case  will  not  receive  a  return  greater  than  i. 

Unlimited  Debt  in  the  Tax  Case 

The  MM  analysis  with  taxes  implies  that  the 
average  cost  of  capital  declines  continuously  as  leverage 
is  increased,  and  that  debt  financing  is  always  preferable 
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to  equity  financing.  in  practice  this  is  not  true. 

Apart  from  the  legal  constraints  upon  debt  financing, 
creditors  will  refuse  to  lend  the  firm  funds  beyond  a 

certain  amount.  This  topic  is  discussed  fully  in  chapter 

V. 

The  Effects  of  Leverage  on  Future  Financing 

MM  fail  to  consider  the  possibility  that  leverage 
may  affect  future  financing  decisions.  Suppose  investors 
expect  an  all-equity  firm  to  earn  a  constant  income  X. 

If  X  is  to  be  realized  in  perpetuity,  then  the  firm  must 
invest  a  portion  of  its  annual  income  to  maintain  its 
assets.  This  does  not  mean  that  the  investment  is 
certain  to  be  made  in  the  expected  amount.  The  firm's 
actual  future  investment  will  be  determined  by  its  actual 
future  income.  Thus,  if  X  consistently  exceeds  X,  it  is 
reasonable  to  expect  the  firm  to  increase  its  yearly  in¬ 
vestment.  If  X  consistently  exceeds  X,  the  firm  is  liable 
to  reduce  investment.  Moreover,  the  actual  investments 
in  any  period  will  partly  determine  the  firms  actual 
income  in  subsequent  periods.  The  substitution  of  debt 
for  equity  becomes  important  if  it  forces  a  levered  firm 

22.  If  the  objective  of  the  firm  is  maximisation  of  the 
value  of  the  stock,  then  the  corporation  should  keep 
issuing  debt  and  retiring  stock  until  there  is  one 
share  left.  That  share  would  sell  at  a  very  high 
price . 
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to  forego  profitable  investments  which  an  unlevered  firm 
would  have  undertaken. 

In  a  perfect  market  there  would  be  no  reason  to 
reduce  planned  investment  since  additional  financing  is 
always  available  at  the  cost  of  capital.  Market  inper¬ 
fections,  however,  do  seem  to  exist,  and  are  manifest  es¬ 
pecially  for  highly  levered  firms  with  poor  operating  re¬ 
sults.  For  example,  the  attempt  to  issue  stock  when 
X  >  X  may  be  interpreted  as  a  sign  of  weakness  by  the 
market . 

Risk  in  the  Arbitrage  Proof 

A  consideration  of  risk  in  the  arbitrage  proof 

leads  to  two  criticisms  of  the  MM  model.  The  first  is 

23  24 

very  significant.  The  second  is  relatively  minor. 

First,  suppose  that  both  the  bonds  and  the  stocks 

of  a  firm  are  risky  and  that  investors  have  a  linear 

2  5 

measure  of  risk.  If  a  bond  has  an  expected  return  of 
one  dollar,  and  a  risk  of  a,  and  a  stock  has  an  expected 

23.  R.  W.  Resek,  "Multidimensional  Risk  and  the  Modigliani 
Miller  Hypothesis,"  The  Journal  of  Finance,  XXV  (March 
1970)  ,  47-51. 

24.  W.  L.  Baldwin  and  T.  J.  Velk,  "Uncertainty  of  the  In¬ 

come  Stream  in  the  Modigliani-Miller  Model,"  The 
Quarterly  Review  of  Economics  and  Business,  VIII 
(Winter  1968)  ,  T9  - 4 3  .  ~~ 

25.  The  assumption  that  risk  is  measured  linearly, 
is  recognised  to  be  unrealistic. 


' 


,  .  :  1 


43 


return  of  one  dollar  and  a  risk  of  b,  then  an  investor  who 

wants  stock  with  risk  can  buy  (b^-b) / (a-b)  bonds  and 

(3.~k-^)/  (a— b)  shares  and  will  achieve  exactly  the  risk  he 

desires.  However,  this  is  true  only  when  there  is  a 

linear  measure  of  risk.  Risk  has  more  than  one  dimen- 
2  6 

sion,  and  if  this  is  accounted  for,  the  arbitrage 
mechanism  will  need  three  or  more  securities  to  allow 
the  investor  to  optimise. 

As  an  example,  let  there  be  u  number  of  bonds  and 
S  number  of  shares.  Let  X  be  the  annual  return  of  a 
firm.  Since  the  interest  on  debt  is  u,  if  X  <  u  there 
is  default  on  bonds.  If  X  >  u,  each  bondholder  receives 
1  dollar  per  bond,  shareholders  receive  (X-u)/(A-u), 
where  X  is  the  total  number  of  securities.  A  single 
investor  who  buys  k  bonds  and  (1-k)  shares  would  receive 
kX/u  in  the  event  of  default,  (1-k) (X-u)/(A-u)  +  k  if 
X  >  u.  However,  if  that  investor  preferred  a  leverage 
u1,  which  brought  a  return  (X-u^ / (X-u) ,  there  is  no 
value  of  k  which  will  achieve  this  result.  Consequently, 
the  homemade  leverage  process  fails  to  achieve  the  desired 
return. 

The  second  criticism  of  the  proof  is  a  qualification 

26.  F.  D.  Arditti,  "Risk  and  the  Required  Return  on 

Equity,"  The  Journal  of  Finance,  XXII  (March  1967), 

19-36. 
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of,  rather  than  an  attack  upon,  the  proof.  Suppose  that 
an  investor  engages  in  arbitrage  and  shifts  funds  from 
firm  1  to  firm  2.  Generally,  the  covariance  of  his  income 
from  the  rest  of  his  portfolio  with  the  income  received 
from  an  investment  in  firm  1,  will  differ  from  the  co— vari— 
ance  of  the  income  from  the  rest  of  his  portfolio  with  the 
income  from  the  investment  in  firm  2.  That  is,  in  the 
process  of  arbitrage  the  degree  of  diversification  of  the 
investors'  portfolio  will  change.  Possibly  the  extent  of 
the  change  is  small,  but  MM  fail  to  consider  it  explicitly. 

Summary 

The  major  problem  in  testing  the  MM  propositions  is 
that  of  holding  other  independent  variables  constant.  The 
two  remedies  for  the  problem  are  those  of  using  book 
values  in  the  debt/equity  ratio,  or,  alternatively,  the 
use  of  multiple-regression.  Most  analysts  have  used 
multiple-regression,  but  their  results  neither  refute, 
nor  substantiate,  the  model.  The  MM  model  seems  unable 
to  answer  the  claims  that  first;  with  taxes  there  will  be 
a  limit  on  the  extent  of  debt  finances,  and  second, 
multidimensionality  of  risk  invalidates  the  arbitrage 
proof. 


. 
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CHAPTER  IV 


EXTENSIONS  OF  THE  MM  MODEL 

This  chapter  discusses  the  important  extensions  of 
the  MM  model.  The  chapter  is  divided  into  two  parts.  The 
first  concerns  the  extension  of  the  MM  argument  to  the 
problem  of  debt-mix.  The  second  examines  the  assumptions 
under  which  the  MM  propositions  hold  true. 


The  Irrelevance  of  Debt-Mix 

The  MM  model  implies  that  the  average  cost  of 

capital  is  not  affected  by  the  mixture  of  debt  and  equity. 

It  will  be  demonstrated  below  that  the  debt  capitalisation 

rate  is  not  affected  by  the  mixture  of  debt  instruments.'*' 

Assume  there  is  a  fixed  total  of  contingent  pay- 

s  2 

ments  to  creditors  (L  t) .  If  the  mixture  of  debt  in¬ 
struments  does  not  affect  the  debt  capitalisation  rate. 


1.  E.  M.  Lerner  and  W.  T.  Carleton,  A  Theory  of  Financial 
Analysis,  (New  York:  Harcourt,  Brace  and  World,  1966), 
154-193 ;  A.  A.  Robichek  and  S.  C.  Myers,  "Problems  in 
the  Theory  of  Optimal  Capital  Structure,"  The  Journal 
of  Financial  and  Quantitative  Analysis,  I  "(June  1966)  , 
1-35. 

2.  (Lst)  =  the  total  set  of  payments  to  creditors  in  all 
state-time  combinations. 

PLSt  =  the  set  of  payments  promised  in  the  contingency 

(s,t) . 

kPLst  =  the  promised  payment  to  holders  of  the  ktn  debt 
instrument. 

Lst  =  the  actual  payments  in  the  contingency  (s,t). 

D  (k)  =  the  market  value  of  the  kth  class  of  debt. 
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tien  the  amount  of  debt  financing  which  can  be  obtained 
with  (L  t)  will  be  the  same  whatever  mixture  of  debt 
instruments  is  issued.3 

Suppose  there  are  n  debt  instruments.  Then  for 
any  set  of  contingent  payments  promised  to  present  credi¬ 
tors,  there  is  an  accounting  identity: 

(30)  PLst  E  lPLst  +  2PLSt  +  .  .  .  +  nLSt 

C| 

where  kPL  t  is  the  promised  contingent  payment  to  holders 
of  the  k  debt  instrument  in  the  contingency  (s,t) .  A 
similar  accounting  identity  is  associated  with  Lst,  the 
set  of  actual  contingent  payments  to  the  firms  present 
creditors : 


(31)  LSt  E  lLst  +  2LSt  +  .  .  .  +  nLst. 

Generally  Lst  •£  PLst.4 

In  order  to  show  that  the  mixture  of  debt  instru- 


3.  If  the  amount  creditors  are  willing  to  loan  in  ex¬ 
change  for  a  given  set  of  contingent  returns  depends 
upon  the  debt-mix,  there  will  be  some  mixture  of 
debt  instruments  which  will  minimise  the  cost  to 
the  firm  of  obtaining  any  given  amount  of  required 
financing. 

•  r_ 

4.  The  amount  actually  received  by  a  holder  of  the  kr 
debt  instrument  will  depend  on  many  factors  such 

as  the  promised  payment  kPLst,  the  degree  of  seniority 
of  the  k ^  debt  instrument  compared  with  other  debt 
issues,  and  whether  any  assets  are  pledged  to  holders 
of  the  k^1  instrument  in  the  event  of  default. 
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ments  is  irrelevant  to  the  debt  capitalisation  rate  (and 
thus  to  the  average  cost  of  capital  and  the  market  value 
of  the  firm),  assume  that  discount  factors  q(s,t)  apply 
to  returns  in  each  contingency  (s,t),5  so  that  the  market 
value  of  the  k^*1  debt  instrument  is  given  by: 

( 32 )  D(k)  =  q(s,t)  •  kLSt. 

s ,  t 

Summing  over  all  types  of  debt  instruments  and  using 
equation  (31)  gives: 

(33)  D  =  YL  q(s,t)  •  Lst 

s ,  t 

Thus  if  the  set  (Lst)  is  not  affected  by  the  mixture  of 
debt  instruments,  the  total  market  value  of  these  in¬ 
struments  will  be  independent  of  their  mix. 

Consider  two  firms,  i  and  j,  such  that  (L  it)  and 

g 

(L  jt)  are  identical.  That  is,  the  set  of  total  contin¬ 
gent  payments  to  creditors  is  the  same  for  each  firm. 

Then  suppose  firm  i  has  issued  only  one  debt  instrument, 
but  that  firm  j  has  issued  several.  If  the  mixture  of 
debt  instruments  is  irrelevant  then  Di  and  Dj  will  be 
equal.  If  Di  were  to  exceed  Dj,  investors  holding  firm  i 

5.  The  factor  g;(s,t)  is  similar  to  l/(l+i)  where  i  is 
the  discount  rate.  Multiplying  by  q(s,t)  is 
equivalent  to  discounting  to  determine  the  present 
value  of  a  future  income  stream. 
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bonds  would  sell  and  invest  in  the  debt  instruments  of 
firm  j .  By  doing  this  they  could  obtain  an  identical 
pattern  of  contingent  returns,  but  with  a  lower  investment 
if  Di  is  exceeded  by  D j ,  investors  holding  one  or  more  of 
the  debt  instruments  of  firm  j  would  sell  and  make  a 
profit  by  purchasing  the  bonds  of  firm  i.  Consequently, 
equilibrium  requires  that  Di  =  D j . 

It  is  worthwhile  to  consider  four  cases  in  which 
the  above  proof  would  not  hold.  First,  the  observation 
that  firms  commonly  issue  a  variety  of  debt  instruments 
draws  attention  to  the  fact  that  investors  differ  in  their 
preferences  for  state-time  combinations.  Thus  any  particu 
lar  investor  would  be  willing  to  pay  more  for  a  security 
with  a  pattern  of  contingent  returns  specifically  tailored 
to  his  preferences.  Consequently,  a  firm  might  be  able 
to  reduce  the  cost  of  the  funds  it  borrows  by  issuing  a 
series  of  tailored  securities  designed  to  appeal  to 
particular  investors,  rather  than  issue  a  single  debt 
instrument.  This  policy  is  worthwhile,  however,  only  if 
the  cost  to  the  firm  of  providing  such  securities  is  less 
than  the  premium  creditors  would  pay  on  those  securities 
to  the  firm. 

Second,  since  the  mixture  of  debt  instruments  does 
not  affect  the  corporate  income  tax  paid  by  the  firm 
(since  the  total  contingent  payments  to  creditors  is 
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fixed) ,  the  mixture  should  not  affect  the  debt  capitalisa¬ 
tion  rate,  whether  or  not  such  taxes  exist.  The  excep¬ 
tion  to  this  statement  is  preferred  stock.  Although 
preferred  stock  is  more  akin  to  debt  than  to  equity,  it 
is  not  tax-deductible,  and  the  choice  between  preferred 
stock  and  debt  will  affect  the  cost  of  financing. 

Third,  the  proof  above  of  debt-mix  irrelevancy 
does  not  imply  that  the  maturity  structure  of  the  firms 
debt  is  irrelevant.  Securities  with  different  maturity 
dates  are  capitalised  at  different  rates.  Taking  debt 
instruments  within  a  given  risk  class  and  ranking  them 
according  to  the  years  of  maturity  against  their  capital¬ 
isation  rates,  it  is  possible  to  derive  a  yield  curve. 

An  example  of  such  a  curve  is  given  in  figure  8.  In  this 
case  the  curve  is  monotonically  increasing.  In  order  to 
explain  it,6  let  ipl ,  .  .  .,  ijm  represent  the  average  in¬ 
terest  rates  that  presently  prevail  for  loans  of  1,  .  .  .,n 

years  duration.  Let  b^,  .  .  .  ,b^  represent  the  one- 

period  rates  that  are  currently  expected  to  prevail  in 
periods  1,  .  .  .,n.  The  hypothesis  is  that  the  rate 

6.  J.  H.  Wood,  "Expectations,  Errors,  and  the  Term 

Structure  of  Interest  Rates,"  The  Journal  of  Political 
Economy,  April  1963);  J.  H.  Wood,  "The  Expectations 
Hypothesis ,  the  Yield  Curve,  and  Monetary  Policy," 

The  Quarterly  Journal  of  Economics,  (August  1964)  , 

457-470“ 
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THE  TERM  STRUCTURE  OF  INTEREST  RATES 


The  Interest 
Rate  (%) 


charged  on  a  loan  for  n  years  if  the  geometric  mean  of  the 

7 

one-year  rates  expected  to  exist  for  the  next  n  years. 

(34)  (1  +  *1)  =  (1  +  bx) 

(35)  (1  +  <1,2)  =  \/  (X  +  b1)  (1  +  b2) 

(36)  (1  +  -In)  =  (1  +  bx)  (1  +  b2)  .  .  .  (1  +  bn> 

This  must  be  the  case,  for  if  (1  +  ipn)  exceeded  the  ex¬ 

pression  on  the  other  side  of  the  equation,  a  company 
wanting  to  borrow  for  n  years  would  find  it  cheaper 


7.  Creditors  demand  compound  rather  than  simple  interest. 
Consequently,  the  geometric  mean  occurs  in  the  formula. 


, 
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to  take  out  a  one-year  loan  and  renew  it  for  each  of 
the  next  n  years,  than  to  raise  a  single  n-year  loan  at 
\pn  percent.  The  resulting  shift  in  demand  would  force  down 
the  price  on  n-year  loans  and  raise  the  price  on  one-year 
loans  until  both  were  equal. 

The  implication  of  the  yield  curve  is  that  the 
entire  stream  of  payments  a  security-holder  receives  will 
not  be  discounted  at  the  same  rate.  Rather,  if  the  yield 
curve  rises  monotonically ,  the  payments  received  in  the 
distant  future  will  be  discounted  at  a  higher  rate  than 
the  payments  received  in  the  near  future.  By  implication, 
changing  the  maturity  structure  on  loan  contracts  may 
allow  corporations  to  alter  the  cost  of  borrowing.  MM 
fail  to  consider  this  possibility.  They  appear  to  as¬ 
sume  either  that  bonds  never  mature,  or  possibly  that 
they  can  be  renewed  in  such  a  way  that  the  present  value 
of  any  cash  flows  associated  with  changing  the  maturity 
structure  is  zero. 

Fourth,  the  debt  instrument  mix  may  not  be  irrele¬ 
vant  if  it  is  assumed  that  the  set  of  contingent  payments 
promised  to  present  creditors  is  independent  of  the  mix¬ 
ture.  This  is  because  the  amount  that  investors  are 
willing  to  loan  depends  on  actual  contingent  payments, 
and  the  difference  between  actual  and  promised  payments 
may  be  affected  by  the  debt— mix.  For  example,  the  extent 
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to  which  the  promised  payments  are  actually  met  depends  on 
the  future  investment  strategy  of  the  firm.  Many  types 
of  deot  place  constraints  upon  this  strategy,  such  as 
constraints  on  dividend  policy,  and  on  the  amount  or 
structure  of  future  debt  financing.  The  cost  of  debt 
cannot  be  inferred  solely  from  PLSt. 

This  last  qualification  has  important  implications 
for  the  original  MM  model.  When  there  is  a  risk  of 
default  it  is  important  to  specify  how  the  debt  capital- 
isation  rate  is  to  be  measured.  The  promised  interest 
rate  will  not  be  the  correct  measure;  it  will  not  be  the 
rate  investors  expect  to  receive.  The  expected  rate  will 
be  that  rate  which  equates  the  present  value  of  the 
lenders'  expected  receipts  from  the  contract  to  the 
amount  loaned.  Not  only  does  the  lender  not  expect  to 
receive  the  promised  payment,  the  borrower  does  not  ex¬ 
pect  to  pay  it.  In  the  event  that  the  borrower  expects 
to  pay  exactly  what  the  lender  expects  to  receive,  the 
expected  rate  will  be  the  relevant  cost  of  debt.  In  the 
event  that  the  expectations  of  stockholders  and  creditors 

do  not  coincide,  and  especially  if  they  are  changing  in 

* 

unpredictable  ways,  the  true  cost  of  debt  becomes  hard  to 
determine . 

8.  A.  J.  Boness,  "A  Pedagogic  Note  on  the  Cost  of  Capi¬ 
tal,"  The  Journal  of  Finance,  XIX  (March  1964),  99- 
106;  C.  W.  Haley,  "A  Note  on  the  Cost  of  Debt,"  The 
Journal  of  Financial  and  Quantitative  Analysis,  I  (De- 
cember  1966)  ,  72-93  V~ 
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The  Assumptions  of  the  MM  Model 


The  MM  proposition  1  can  be  proved  under  less 

restrictive  assumptions  than  those  of  the  original 
9 

article.  In  particular,  it  is  possible  to  overcome  five 
limitations  of  the  original  proof,  namely,  it  depended  on 
the  existence  of  risk  classes;  it  was  based  on  partial 
equilibrium  analysis;  it  failed  to  make  clear  whether  it 
held  only  for  competitive  markets;  it  seemed  to  imply  ob¬ 
jective  rather  than  subjective  probability  distributions 
of  possible  outcomes;  and  it  failed  to  make  clear  how  the 
possibility  of  bankruptcy  affected  the  proof.  The  fol¬ 
lowing  analysis  demonstrates  that  in  the  context  of  a 
general  equilibrium  model  and  using  the  state-time  pref¬ 
erence  approach,  the  MM  theorem  does  not  depend  on  the  ex¬ 
istence  of  risk  classes,  on  perfect  competition  in  the 


9.  J.  Hirshleifer,  "On  the  Theory  of  Optimal  Investment 
Decision,"  The  Journal  of  Political  Economy,  LXVI 
(August  1958),  329-352;  M.  H.  Miller  and  F.  Modi¬ 
gliani,  "Dividend  Policy,  Growth  and  the  Valuation 
of  Shares,"  The  Journal  of  Business  of  the  University 
of  Chicago,  XXXIV  (October  1961) ,  411-413;  J.  Hirsh¬ 
leifer,  "Investment  Decision  Under  Uncertainty:  Choice 
Theoretic  Approaches,  "The  Quarterly  Journal  of 
Economics,  LXXIX  (November  1965) ,  509-536;  J.  Hirsh- 
leif er ,  ^Investment  Decision  Under  Uncertainty:  Ap¬ 
plications  of  the  State-Preference  Approach,"  The 
Quarterly  Journal  of  Economics,  LXXX  (May  1966) ,  237- 
277;  A.  A.  Robichek  and  S.  C.  Myers,  "Problems  in  the 
Theory  of  Optimal  Capital  Structure,"  The  Journal  of 
Financial  and  Quantitative  Analysis,  I  (June  1966)  , 
I-35I  j~  e7  Stiglitz ,  "A  Re-Examination  of  the  Modigli- 
ani-Miller  Theorem,"  AER,  LIX  (December  1969),  784- 
793. 
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capital  market,  and  the  agreement  of  persons  about  the 
probability  distribution  of  outcomes.  The  two  assumptions 
which  do  appear  to  be  crucial  are,  that  there  is  no  bank¬ 
ruptcy,  and  persons  can  borrow  and  lend  at  the  market 
rate  of  interest. 

It  is  useful  before  giving  the  analysis  to  outline 
the  state-time  preference  approach.  In  a  simple  illus¬ 
tration  of  state-time  preference  analysis,  there  is  only 
one  commodity  (e.g.,  money),  only  one  present  state  (that 
is,  certainty  as  to  the  present),  and  two  mutually  ex¬ 
clusive  "states  of  the  world"  (state  a  and  state  b)  in 
the  single  period  which  is  the  future.  The  objects  of 
choice  are  MQ  (money  now) ,  M^a  and  M-^  (money  in  the 
future  if  state  a  comes  to  pass  or  if  state  b  does) . 

Each  person  has  two  dimensions  of  choice  -  the  choice 
between  the  risky  claims  M^a  and  ("productive  oppor¬ 

tunities"),  and  the  choice  between  certain  Mq  and  un¬ 
certain  Mla  and  ("financial  opportunities").10 

Each  person  is  assumed  to  have  preferences  ordering 
state-time  combinations,  so  that  an  important  influence 
on  choice  is  the  marginal  utility  to  that  person  of  any 
state-time  combination.  The  other  influence  on  choice  is 


10.  J.  Hirshleif er ,  "Investment  Decision  Under  Uncertain¬ 
ty:  Applications  of  the  State-Preference  Approach," 
The  Quarterly  Journal  of  Economics,  LXXX  (May  1966)  , 
25T.  ~  ~~~ 
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the  likelihood  that  uncertain  states  will  actually  occur. 
The  state-preference  approach  is  thus  a  generalisation  of 
Fishers'  theory  of  intertemporal  choice, ^  but  whereas 
Fishers'  objects  of  choice  are  claims  to  consumption  at 
different  times,  state-preference  analysis  deals  with 
claims  to  consumption  in  state-time  combinations. 

To  return  to  the  analysis,  consider  a  firm  whose 
net  operating  income  X  is  uncertain,  and  where  X  is  a 
function  of  the  state  of  the  world  9.  One  dollar  in- 

12 

vested  in  a  perfectly  safe  bond  yields  a  return  of  y* , 
if  y  is  the  rate  the  firm  promises  to  pay  on  its  bonds, 
and  y  is  the  actual  rate  earned  on  a  dollar  invested  in 
bonds,  then: 

(37)  y (e)  =  y,  if  yD  <  x(e) . 

Alternatively, 

(38)  y(9)  =  X(e),  if  yD  >  X  (0)  . 

D 

Earnings  per  dollar  invested  in  equity  in  state  0  are 

11.  J.  Hirshleif er ,  "On  the  Theory  of  Optimal  Investment 
*,  Decision,"  The  Journal  of  Political  Economy,  LXVI 

(August  1958),  329-352. 

12.  By  convention  one  bond  costs  one  dollar.  Since  it  is 
assumed  there  is  no  bankruptcy,  one  dollar  is  the  par 
value  of  one  bond. 


« 
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given  by 
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(39) 


e(Q)  =  X ( 6 )  -  yD ,  if  yD  <  X(0) 
S 


(40) 


e  ( 9 )  -  0 ,  if  yD  >  X(0)  . 


It  is  proved  below  that  assuming  there  is  no  pos¬ 
sibility  of  bankruptcy,  and  persons  can  borrow  and  lend 

14 

at  the  market  rate  of  interest,  that  if  there  is  a 
general  equilibrium  in  which  each  firm  has  a  particular 
debt-equity  ratio  and  a  particular  market  value,  then 
there  will  be  another  general  equilibrium  in  which  each 
firm  has  any  other  debt-equity  ratio,  but  the  values  of 
all  firms  are  unchanged. 


13.  y*  =  the  interest  rate  on  a  perfectly  safe  bond, 
y  =  the  promised  interest  rate  on  bonds, 
y  =  the  actual  rate  earned  on  a  dollar  invested 
in  bonds. 

0  =  a "state  of  the  world". 

e.  =  the  earnings  per  dollar  invested  in  equity, 
w^  =  the  wealth  of  the  jth  person. 

p3  =  the  bonds  held  by  the  jth  person. 

Sji  =  the  value  of  the  ith  firms'  stock  held  by  the 
jth  person, 
a j i  =  S3i/Si. 

y3  =  the  jth  persons  income.  ^ 

Vi  =  the  market  value  of  the  i  firm. 

Xi  =  the  net  operating  income  to  the  ir  firm. 

Di  =  the  market  value  of  the  debt  of  the  i^  firm. 

Si  =  the  market  value  of  the  stock  of  the  firm. 


14.  It  is  assumed  there  are  no  taxes. 


. 


(;  ^ 


Let  be  the  jth  persons'  wealth,  S^i  the  value 
of  his  shares  of  the  i  firm  and  the  number  of  bonds 
he  owns.  Assume  that  the  i^*1  firm,  whose  value  is  Vi, 
issues  Di  bonds.  Then  the  j*1*1  persons'  budget  con¬ 
straint  is: 

(41)  w-^  =  YL  S^i  +  . 

If  a-^i/Si  (the  share  of  the  i^  firms  equity  owned  by 

, ,  .  th  .  -a 

the  j  person),  substituting  for  aJi  in  (41)  gives 

(42)  w^  =  ^  a^iSi  +  D-^ . 
th 

The  j  persons'  income  in  state  0  is: 

n  n 

(43)  Y^(6)  =  Y~  (Xi-y*Di)a^i  +  y*  (w^-  a^i(Vi-Di)), 

i=l  i=l 


n  n 

(44)  Y^(0)  Xia^i  +  y*  (w^-  ]T" a  ^ iVi)  . 

i=l  i=l 

th 

If,  as  Di  changes,  Vi  were  to  remain  the  same,  the  j 
persons  opportunity  set,  and  the  set  of  a^i  would  not 
change.  If 

(45)  =  i 

j 

before,  (that  is,  the  market  for  stocks  was  in  equil¬ 
ibrium)  ,  it  still  is.  The  total  demand  for  bonds  is: 


’ 
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(46) 


3 


J  a-^i(vi 
i 


Di))  +  ]T  Di 

l 


If  the  market  was  in  equilibrium  initially 


3  i 


that  is,  excess  demand  was  nil,  and  if,  as  the  debt- 
equity  ratio  changes  all  Vi  remain  unchanged,  excess 
demand  remains  at  nil. 

Alternatively,  equation  (43)  can  be  written  as: 


(48) 


(  9 ) 


n 

^ei(9)S-*i  +  y*  (w^  -  S^i)  . 
i  i=l 


Assume  that  firm  1  issues  no  bonds,  and  let  carets 

denote  the  values  of  the  variables  in  this  situation. 

th 

Then  the  opportunity  set  for  the  j  person  is  given  by: 

(49)  ( 9 )  =  ^ei(6)S^i  +  y*  (w-^  -  Y~  S^i)  . 

•  • 

l  i 

Assume  y*  =  y* ,  Si  =  Si,  i  >  2;  then  from  equations  (39) 
and  (40),  ei(9)  =  £i(0),  i  ^  2.  If  S-^  =  then 

Y^(e)  in  equation  (48)  is  equal  to  Y^g)  in  (49).  As 
explanation  of  why  this  occurs  assume  that  for  each 
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dollar  of  equity  the  person  owned  initially  in  the 

first  firm,  he  borrows  D1/S1  in  addition  to  ,  so: 

(50)  +  Sjl  •  Dl. 

ST 


^ibh  the  proceeds  of  the  loan  he  buys  equity  of  the  first 
firm  so  that: 


(51) 


Consequently : 


^  *  *  *  * 

SJ1  =  S^l  +  S31  •  Dl  =  S^l  •  VI 

SI  SI 


n 


n 


(52)  ( 0) =X1S^1+  YL  ei ( 9) S^i+y* (w^~  Y~ S^i~S^lVl) 

SI  i=2 


i=2  SI 


n 


n 


(53)  Yj (9)  =  (Xl-y*Dl) Sj 1+  ]T  ei ( 0) S ji+y* (wj-  YL  S  ji) 

i=2 


SI 


i=l 


.  th 


which  is  identical  to  (48) .  Thus  the  j  persons 
opportunity  set  has  not  been  changed  as  a  result  of  the 
change  in  the  debt-equity  ratio  of  firm  1. 

Finally,  the  markets  for  both  stocks  and  bonds 
will  clear.  Summing  (51)  for  all  persons  gives: 


(54)  $jl  =  VI  •  £ 

SI 


SJ1. 


The  demand  for  stocks  has  increased  by  a  factor  Vl/Sl. 
But  since  Sl/Sl  =  Vl/Sl,  the  supply  has  increased  by 


' 
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the  same  amount.  If  the  market  was  clearing  before  it 
still  is.  The  increase  in  the  demand  for  bonds  is 

(55)  D1  *  Y~"  S^l  =  Dl. 

s  l  1  ' 

This  equals  the  decrease  in  the  demand  for  bonds  by  the 
first  firm.  If  the  bond  market  was  in  equilibrium 
before  it  still  is. 

In  the  proof  above  X(0)  is  subjectively  deter¬ 
mined;  no  assumption  is  made  about  the  existence  of  risk 
classes.  The  only  restriction  on  the  investors  behaviour 
is  that  he  evaluates  alternative  portfolios  in  terms  of 
the  income  stream  they  generate.  The  two  crucial  as¬ 
sumptions  are  that  X^(0)  >  y*Di  for  all  0  and  all  i,  and 
persons  can  borrow  and  lend  at  the  market  rate  of  interest. 

Bankruptcy  (X^(e)  <  y*Di)  creates  problems  for  the 
MM  theorem  for  two  reasons.  First,  it  means  that  the 
promised  rate  of  interest  y  must  increase  as  the  number 
of  bonds  increases.  In  the  simplest  case  (as  in  the 
original  MM  article)  y  increases  at  exactly  the  same  rate 
for  all  firms  and  persons;  in  more  complex  cases  it  may 
increase  more  quickly  for  persons  than  for  firms.  Second, 
if  a  firm  goes  bankrupt  it  is  no  longer  possible  for  a 
person  to  duplicate  the  exact  pattern  of  returns,  except 
if  he  can  borrow  on  margin  using  the  risky  security  as 
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collateral,  and  if  he  defaults  he  only  forfeits  the  secur 
ity  and  none  of  his  other  assets.'1'5 

One  of  the  main  objections  to  the  MM  analysis  is 
that  persons  cannot  borrow  at  the  same  rate  of  interest 
as  firms.  It  should  be  noted  that  the  analysis  does  not 
require  that  persons  actually  borrow  from  the  market, 
but  only  that  they  change  their  holdings  of  bonds.  A 
problem  can  arise  then  only  if  some  person  has  no  bonds 
in  his  portfolio. 


Summary 

Under  the  conditions  necessary  to  establish  MM 
proposition  1,  the  mixture  of  debt  instruments  does  not 
affect  the  value  of  the  firm.  However,  under  the  fol¬ 
lowing  conditions  the  debt-mix  may  not  be  irrelevant:  if 

it  is  worth-while  to  issue  a  variety  of  debt  instruments 
designed  to  appeal  to  particular  investor's  preferences; 
if  there  are  taxes  which  affect  the  choice  between  pre¬ 
ferred  stock  and  debt;  if  it  is  worthwhile  to  manipulate 
the  maturity  structure  on  the  debt;  and  if  the  promised 
interest  rate  on  debt  is  not  the  relevant  measure  of  the 
debt  capitalisation  rate. 

15.  A.  J.  Heins  and  C.  M.  Sprenkle,  "A  Comment  on  the 
Modigliani-Miller  Cost  of  Capital  Thesis,"  AER, 

LIX  (September  1969),  590-592;  F.  Modigliani  and 
M.  H.  Miller,  "Reply  to  Heins  and  Sprenkle,"  AER, 
LIX  (September  1969),  592-595. 
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CHAPTER  V 


THE  COSTS  OF  BORROWING 

Neither  the  original  MM  model  nor  the  model  pre¬ 
sented  at  the  end  of  chapter  IV  explains  what  happens  if 
bankruptcy  occurs,  or  if  persons  cannot  borrow  and  lend 
at  the  same  rate  of  interest  as  the  firms  do.  These  even¬ 
tualities  have  received  little  attention  in  the  literature 
Consequently,  when  this  chapter  examines  these  same  prob¬ 
lems,  the  analysis  is  not  comprehensive.  It  serves 
mainly  a  heuristic  function,  and  indicates  an  important 
direction  in  which  future  research  must  be  oriented. 

The  chapter  is  divided  into  two  major  sections,  which 
represent  an  investigation  of  the  crucial  assumptions 
in  the  general  equilibrium  model  outlined  above.  The 
first  section  examines  bankruptcy.  The  second  section 
discusses  personal  and  corporate  borrowing . 

Bankruptcy 

The  Costs  of  Bankruptcy 

The  primary  consideration  is  whether  the  value  of 
firm  declines  with  bankruptcy.  Studies  by  Calkins, 

1.  In  most  cases  bankruptcy  is  the  result  of  a  sustained 
lack  of  earning  ability,  but  the  immediate  cause  of 
failure  is  frequently  the  pressure  brought  by  credi¬ 
tors  when  there  is  default  on  bonds .  Accordingly , 
this  chapter  deems  bankruptcy  to  have  occurred  when 
there  is  default  on  bonds. 
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Hickman,  and  Baskin  and  Crooch  have  examined  the  post¬ 
default  experience  of  bondholders.2  Calkins  found  that 
if  the  old  bondholder  claims  were  the  only  ones  recognised 
in  the  reorganisation  plan,  as  is  often  the  case,  then 
the  market  value  of  these  claims  in  subsequent  years 
generally  exceeded  the  market  value  at  the  time  of  de¬ 
fault.  He  concluded  that  the  senior  security-holders 
benefited  at  the  expense  of  the  equity  interests.  Hick¬ 
man  found  that  bondholders  who  sold  at  default  realized 
significantly  lower  returns  than  those  who  held  their 
bonds  longer.  Baskin  and  Crooch  suggest  that  following 

default  the  returns  on  bonds  will  be  highly  positively 

3 

correlated  with  the  returns  on  the  common  stocks. 

Few  studies  have  analysed  the  effects  of  bank¬ 
ruptcy  on  the  value  of  common  stock.  Robichek  and  Myers 
argue  that  added  leverage  and  bankruptcy  potential  may 
have  indirect  costs  in  the  form  of  a  changed  future  in¬ 
vestment  strategy,4  and  that  these  costs  may  affect  the 


2.  E.  I.  Altman,  "Corporate  Bankruptcy  Potential, 
Stockholder  Returns  and  Share  Valuation,"  The 
Journal  of  Finance,  XXIV  (December  1969),  889-890. 

3.  The  investigation  of  debt-holders  post-bankruptcy 
experience  is  complicated  by  the  emergence  of  complex 
financial  structures  after  bankruptcy  in  which  the 
original  debt  securities  are  often  replaced  by 
securities  of  other  risk— classifications • 

4.  A.  A.  Robichek  and  S.  C.  Myers,  "Problems  in  the 
Theory  of  Optimal  Capital  Structure,  The  Journal  of 
Financial  and  Quantitative  Analysis,  I (June 1966) , 


1-22. 
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present  value  of  the  firm.  The  argument  is  plausible 
but  unfortunately  difficult  to  test  empirically.  Baxter 
argues  that  the  administrative  expenses  and  reduced  net 
operating  income  associated  with  bankruptcy  reduce  the 
value  of  the  firm.  His  analysis  is  a  short-run  profit- 
maximising  approach  which  does  not  consider  bondholders 
and  stockholders  as  separate  groups.  The  bankruptcy 
process  is  costly,  but  the  immediate  outlays  which 
Baxter  considers  may  not  be  sufficient  evidence  to  con¬ 
clude  that  the  value  of  the  firm  will  fall. 

The  major  shortcomings  of  the  above  approaches 
are  the  lack  of  consideration  of  time  and  risk  variables. 
If  wealth  maximisation  is  the  objective  of  the  firm,  then 
time  and  the  discount  rate  are  crucial  variables. ^  The 
general  form  of  a  model  which  includes  such  time  and  risk 
variables  in  analysing  the  effect  of  bankruptcy  on  share¬ 
holder's  wealth  is  given  by  the  stockholder's  profitabil¬ 
ity  index,  in  which  the  sum  of  the  discounted  returns  to 

stockholders  is  divided  by  the  market  value  of  the  total 

7 

investment  in  stocks: 

5.  ’  N.  D.  Baxter,  "Leverage,  Risk  of  Ruin  and  the  Cost  of 

Capital,"  The  Journal  of  Finance,  XXII  (September 
1967) ,  395-403. 

6.  D.  Durand,  "Cost  of  Debt  and  Equity  Funds  for  Busi¬ 
ness:  Trends  and  Problems  of  Measurement,"  National 
Bureau  of  Economic  Research,  (1952),  215-220. 

7.  E.  I.  Altman,  "Corporate  Bankruptcy  Potential,  Stock¬ 
holder  Returns  and  Share  Valuation,"  The  Journal  of 
Finance,  XXIV  (December  1969) ,  887-900. 
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n 

(56)  SPI  =  Rt 

t=0  (1+k* ) t 
I 

The  variable  k*  measuring  the  stockholder's  opportunity 
cost,  quantifies  the  rate  of  return  a  stockholder  could 
realize  if  he  invested  in  other  common  securities.  The 
variable  I  measuring  the  stockholder's  investment,  is 
the  amount  that  he  could  have  received  had  he  sold  the 
security  (assuming  ownership) ,  or  would  have  invested 
had  he  bought  the  security  prior  to  the  bankruptcy 
declaration.  The  variable  R  measuring  the  earnings 
stream,  includes  both  dividends  and  capital  apprecia¬ 
tion.  A  stockholder  profitability  index  (hereafter 
SPI)  of  unity  indicates  that  the  stockholder  has 

achieved  returns  exactly  equal  to  foregone  opportunities. 

0 

Empirical  tests,  using  a  tax-adjusted  version  of 
equation  (56) ,  indicate  that  in  the  ten  years  following 
bankruptcy  SPI  <  1.0  for  the  majority  of  firms.  The 

data  is  shown  in  table  2.  Over  the  ten  year  period  of 
the  study,  only  41  percent  of  firms  had  an  SPI  >1.0.  In 
addition,  the  stockholders  who  retained  their  stocks 
until  later  years  showed  better  results  than  for  earlier 
post— bankruptcy  years.  Thus,  whereas  in  the  first  five 


8.  Ibid.,  893-900. 
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Table  2 


STOCKHOLDER 

PROFITABILITY 

IN 

THE  YEARS  FOLLOWING  BANKRUPTCY 

Years  after 

Number  of 

SPI  >  1.0 

SPI  >  1.0 

Bankruptcy 

Observations 

Number  of 

Percent  of 

Firms 

Firms 

1 

67 

11 

16 

2 

50 

8 

16 

3 

39 

6 

15 

4 

29 

4 

14 

5 

22 

2 

9 

6 

22 

5 

23 

7 

20 

5 

25 

8 

20 

6 

30 

9 

19 

5 

26 

10 

18 

5 

28 

1-5 

207 

31 

15 

6-10 

99 

26 

26 

Source:  E. 

I. 

Altman,  "Corporate  Bankruptcy 

Potential, 

Stockholder  Returns 

and  Share  Valuation,"  The 

Journal  of  Finance, 

XXIV  (December 

1969)  , 

887-900. 

years  following  bankruptcy  on  average  15  percent  of  firms 
had  an  SPI  >  1.0;  in  the  last  five  years  of  the  ten  year 
study  period  26  percent  of  firms  had  an  SPI  >  1.0. 

The  data  from  Altman's  study  can  be  used  to  test 
whether  or  not  a  firm's  stock  value  falls  or  rises 
following  bankruptcy.  Since  the  mean  SPI  for  the  entire 
sample  is  significantly  less  than  unity,  the  value  of 
equity  will  probably  fall  with  bankruptcy.  Consequently, 
if  leverage  causes  bankruptcy,  leverage  will  affect  the 
value  of  the  firm. 
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To  see  why  the  value  of  the  firm  may  fall,  consider 
the  process  of  re-organisation  after  bankruptcy.  After 
bankruptcy  is  declared  a  court-appointed  trustee  investi¬ 
gates  the  causes  of  financial  trouble,  assists  in  operat¬ 
ing  the  firm,  and  submits  a  plan  of  re-organisation  to 
the  court.  The  re-organisation  involves  the  raising  of 
new  capital  from  current  security-holders  or  from  the 
public  in  the  form  of  trustee  certificates.  These  cer¬ 
tificates  are  senior  to  outstanding  debt  and  their  issue 
can  be  extremely  risky  to  existing  security-holders.  In 
the  case  of  industrial  companies  the  court  will  authorise 
such  certificates  only  where  it  believes  that  such  new 
capital  will  eventually  increase  the  returns  of  the  com¬ 
pany's  old  creditors  and  owners.  However,  the  court  may 
be  mistaken.  In  the  case  of  utilities  and  railroads, 
where  the  public  interest  demands  the  continuation  of 
operations,  such  securities  will  be  authorised  even  at 
the  expense  of  the  best  interests  of  old  security- 
holders  . 

There  are  also  direct  costs  of  bankruptcy  in  the 
form  of  administrative  expenses  (such  as  legal  and 
trustees  fees) ,  and  in  the  time  lost  by  executives.  As 
a  percentage  of  the  value  of  assets,  these  costs  decline 
as  the  value  of  assets  increases.  Insight  into  the 
nature  of  administrative  expenses  can  be  gained  from 
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the  figures  for  personal  bankruptcy.9  In  the  United 
States  in  1965,  25.7  percent  of  realizations  went  for 
administrative  expenses  on  an  average  realization  of 
$5,227.  On  realizations  in  excess  of  $50,000  (with  an 
average  of  $152,000)  ,  the  figure  was  19.9  percent.  For 
large  corporations,  the  administrative  expenses  may  aver¬ 
age  a  small  percentage  of  realizations,  but  they  may  be 
far  from  insignificant. 

The  relationship  between  expense  and  time  is  posi¬ 
tive.  In  order  to  estimate  the  average  time  spent  in 
reorganisation,  the  actual  experience  of  90  bankrupt 
firms  is  examined  in  table  3. 

The  average  time  spent  in  reorganisation  was  2  1/4 
years.  The  range  of  reorganisation  time  is  from  2  months 
to  9  1/2  years.  Over  90  percent  of  the  firms  had  reor¬ 
ganisation  plans  consummated  in  less  than  five  years  and 
the  majority  of  firms  settled  in  under  two  years,  though 
in  this  last  group  there  is  a  large  number  of  firms 
whose  stockholders  suffered  100  percent  losses.  This  may 
be  because  a  firm's  insolvency  can  usually  be  determined 
in  a  short  time,  but  once  insolvency  is  established  the 
exact  details  of  a  fair  and  feasible  plan  require  a  long 

9.  No  figures  are  available  for  corporate  bankruptcy. 

The  data  on  personal  bankruptcy  is  taken  from  N.  D. 

Baxter,  "Leverage,  Risk  of  Ruin  and  the  Cost  of 

Capital,"  The  Journal  of  Finance,  XXII  (September 

1967), 
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Table  3 


THE  DURATION  OF  THE 

REORGANISATION  PERIOD  FOLLOWING  BANKRUPTCY3 


Number  of 
Months 

Number  of 
Firms 

Percent  of  Total 
Number  of  Firms 

0-6 

9 

10 

7-12 

18 

20 

13-18 

14 

16 

19-24 

11 

12 

25-30 

9 

10 

31-36 

7 

8 

37-42 

5 

6 

43-48 

2 

2 

49-54 

4 

4 

55-60 

3 

3 

>  60 

8 

9 

Reorganisation 

time  is  defined  as  that  period  between 

the  month 

the 

reorganisation 

petition  is  granted  to 

the  month 

the 

reorganisation 

plan  is  completed. 

Source:  E.  I.  Altman,  "Corporate  Bankruptcy  Potential, 

Stockholder  Returns  and  Share  Valuation,  "The 
Journal  of  Finance,  XXIV  (December  1969),  899. 


period  of  time. 

Finally,  if  bankruptcy  were  to  have  a  negative 
effect  upon  the  stream  of  net  operating  income,  this 
would  presumably  affect  the  value  of  the  firm.  Such  a 
negative  effect  would  occur  if  the  firm  found  it  diffi¬ 
cult  to  obtain  trade  credit  and  customers  chose  to  buy 
elsewhere,  or  if  bankruptcy  were  equivalent  to  negative 
publicity  about  the  integrity  of  the  firm.  It  is  dif¬ 
ficult  to  separate  that  part  of  the  decline  in  net  op- 
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erating  income  experienced  by  the  firm  in  receivership 
which  is  attributable  to  the  state  of  bankruptcy,  from 
that  associated  with  the  factors  that  forced  bank¬ 
ruptcy.10  Nevertheless,  it  seems  likely  that  receiver¬ 
ship  does  have  a  negative  effect  on  net  operating 
income . 

The  Probability  of  Bankruptcy 

If  bankruptcy  is  costly  to  security-holders,  they 
will  wish  to  know  how  probable  it  is.  Unfortunately,  no 
empirical  study  has  attempted  to  answer  the  question. 
There  is  no  evidence  concerning  the  forms  of  the  prob¬ 
ability  distributions  of  returns,  or  the  likelihood  of 
bankruptcy  in  different  industry  groups.  As  a  result, 
the  discussion  below  is  wholly  theoretical.  The  analy¬ 
sis  is  concerned  with  the  likelihood  that  a  firm  will  be 
unable  to  service  its  debt. 

If  a  firm  has  no  debt  then  the  variance  of  the 
total  earnings  of  the  common  stockholders  is  equal  to 
the  variance  of  net  operating  income.  If  a  firm  has 
debt  then  the  variance  of  the  total  earnings  to  common 
stockholders  is  just  the  same,  but  the  mean  value  of  the 
distribution  is  less  to  the  extent  of  the  amount  of  pay¬ 
ments  to  debt-holders. 

10.  N.  D.  Baxter,  "Leverage,  Risk  of  Ruin  and  the  Cost 

qP  Capital,"  The  Journal  of  F inance ,  XXII  (^ept. ember 

1967)  ,  399-4007 
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To  illustrate,  consider  that  identical  firms  A,  B, 
and  C  each  have  an  expected  net  operating  income  of 
$10,000  per  year,  and  that  actual  earnings  will  fall  some¬ 
where  within  the  range  of  $5,000  to  $15,000.  In  figure  8, 
the  probability  distribution  of  net  operating  income  for 
all  the  firms  is  represented  by  curve  A.  If  firm  A  has 
no  debt  then  the  probability  distribution  of  total  earn¬ 
ings  to  equity  is  represented  by  curve  A.  If  firm  B  has 
debt,  and  if  its  fixed  service  charges  amount  to  $2000, 
the  whole  distribution  is  shifted  downwards  towards  the 
x-axis,  and  is  shown  as  curve  B  in  figure  8.  The  vari¬ 
ance  is  unchanged  but  the  mean  is  lower  by  $2000. 

Neither  firm  A  nor  firm  B  has  a  possibility  of  default. 
Firm  C  is  assumed  to  have  debt  commitments  of  $6000. 
Accordingly,  curve  C  in  the  figure  indicates  that  there 
is  a  probability  that  stockholders  will  receive  nothing, 
and  this  implies  default  on  the  interest  payments  on 
bonds . 

The  effect  of  the  introduction  of  debt  upon  the 
probability  of  bankruptcy  can  be  estimated  using  Che- 
byshevs 1  inequality/  which  makes  no  assumption  about 
the  probability  distribution  of  net  operating  income. 

It  calculates  the  probability  that  a  difference  greater 

11.  H.  Bierman  Jr.,  "Risk  and  the  Addition  of  Debt  to 
the  Capital  Structure,"  The  Journal  of  Financial 
and  Quantitative  Analysis,  III  (December  1968), 

419-421. 


. 
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Figure  8 


THE  IMPACT  OF  DEBT 
ON  TOTAL  EARNINGS  TO  STOCKHOLDERS 


Expected 

Total 

Earnings  to 
Stockholders 
($000  '  s) 


than  h  will  occur  between  X  and  y: 
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(57)  P  (  | X-y | >h)  <  a2  =  1 


The  variable  h  is  equal  to  the  expected  total  earnings  of 
the  common  stockholders  y,  and  Z  is  the  number  of  standard 
deviations  y  is  from  zero,  and  a  is  the  standard  deviation. 

Chebyshevs '  inequality  makes  no  assumption  about 
the  probability  distribution  of  net  operating  income.  If 


12.  For  example,  if  y  is  $1,000,000  and  a  is  $250,000, 
the  probability  that  X  will  differ  from  y  by  more 
than  $1,000,000  is  given  by: 

P ( | X  -  y|)  >  h)  <  •  (i) 


P ( 1 X  -  1, 000, 000  I >1,000,000)  <  (250,000)  2  =  1  (ii) 

(1,000,000) 2 


The  probability  that  X  will  be  $1,000,000  greater 
or  less  than  y  is  less  than  1/16.  The  probability 
that  X  is  $1,000,000  smaller  than  y  is  less  than 
1/32  (half  of  1/16) .  If  the  firm  now  substitutes 
$6,000,000  of  debt  for  common  stock  and  pays 
$600,000  interest  on  it  per  year  the  expected  in¬ 
come  of  the  common  stockholders  is  $400,000.  Using 
Chebyshevs'  inequality: 

P  (  I X-400 , 000 | >400, 000)  <  (250, 000)  2  =  25  (iii) 

2  64 

(400,000) 


The  probability  that  X  will  be  more  than  $400,000 
less  than  y  is  25/128. 
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for  simplicity,  it  is  assumed  that  the  earnings  are 
normally  distributed,  it  is  possible  to  estimate  the 
probability  of  default  on  bonds  in  any  period  for  dif¬ 
ferent  amounts  of  debt  substituted  for  stock.  A  sample 
of  such  estimates  is  shown  in  table  4. 


Table  4 


PROBABILITIES  OF  DEFAULT  FOR  DIFFERENT  DEBT  LEVELS 


The  Percentage 
of  Debt  in  the 
Total  Value 
of  the  Firm  at 
10%  Interest 


The  Total 
Earnings  of 
Common 

Stockholders  (h) 


The 

Probability 
of  Default 


The 

Probability 
of  no 
Default 


0 

1,000,000 

.00003 

.99996 

25 

750,000 

.0013 

.9986 

50 

500,000 

.022 

.977 

60 

400,000 

.055 

.945 

90 

100,000 

.345 

.655 

Source:  H.  Bierman  Jr.,  "Risk  and  the  Addition  of  Debt  to 

the  Capital  Structure,"  The  Journal  of  Financial 
and  Quantitative  Analysis,  III  (December  1968), 
422  . 


Moreover,  it  is  possible  to  estimate  the  probability 
of  encountering  a  default  situation  in  one  or  more  years 
during  the  n  years  of  life  of  the  debt.13  Thus,  though 


13. 


The  probability  of  default  in  one  or  more  years  is 
given  by: 

1  -  [P  (No  Default) ] 


Thus  with 
years,  the 


50%  debt  and  where  debt  has  a  life  of  32 
probability  of  default  in  one  or  more  years 


is 


32 


1  -  (.97725) 


.52117 


■ 

Ab 
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the  introduction  of  debt  may  affect  the  single-period 
probability  of  default  very  little,  it  may  affect  the 
probability  of  default  in  one  or  more  years  very  much. 


The  Irrelevance  of  Bankruptcy 

Two  special  situations  are  considered  below  in 

which  the  MM  results  are  valid  even  though  it  is  assumed 

14 

that  bankruptcy  can  occur.  The  first  is  an  implication 

15 

of  Tobins'  Separation  Theorem.  Suppose  that  persons 
evaluate  alternative  income  patterns  in  terms  of  their 
mean  and  variance.  In  perfectly  competitive  markets, 
if  they  agree  on  the  probability  distributions  of  re¬ 
turns  to  risky  assets,  and  if  there  is  a  safe  asset, 
then  the  ratio  in  which  different  risky  assets  are  pur¬ 
chased  will  be  the  same  for  all  persons,  and  when  this 
is  the  case  the  MM  theorem  will  be  true.16 

Second,  consider  a  general  equilibrium  model  under 


14.  J.  E.  Stiglitz,  "A  Re-Examination  of  the  Modigliani- 
Miller  Theorem,”  AER,  LIX  (December  1969),  790-791. 


15.  J.  Lintner,  "The  Valuation  of  Risk  Assets  and  the 
Selection  of  Risky  Investments  in  Stock  Portfolios 
and  Capital  Budgets,  "The  Review  of  Economics  and 
Statistics,  XLVII  (February  1965),  13-37. 

16.  D.  Cass  and  J.  E.  Stiglitz,  "The  Structure  of  Pref 

erences  and  Returns  and  Separability  m  Portfolio 
Allocation:  A  Contribution  to  the _ Pure  Theory  of 

Mutual  Funds,"  Cowles  Foundation  Discussion  Paper, 

(May  1969) . 
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uncertainty  in  which  persons  can  buy  and  sell  claims  to 

income  if  a  given  state  of  the  world  occurs.  Stocks  and 

bonds  can  be  viewed  as  bundles  of  such  claims  to  income. 

Assume  that  the  number  of  firms  is  equal  to  or  greater 

17 

than  the  number  of  states  of  nature.  Then  if  a  promise 
to  pay  one  dollar  in  state  6  has  a  price  p*(0) : 


(58) 

si  =  YL  (xi(e)  -  yDi)  *  p*  (0) 

<f> 

where  (}>  = 

0  [Xi  ( 0 )  >  yDi]  and  <J> '  =  0[Xi(0)<yDi]  ,  if 

(59) 

y  =  1  -  Y~  Xi(0)  *  p* (0) 

<j)  Di 

y~  p*(Q) 

then 

(60) 

Si  Xi  ( 0 )  *p*  (0)  =  Di 

0 

so 

(61) 

Vi  =  Si  +  Di  =  XZxi (e)  -P*(8). 

0 


which  is  independent  of  the  debt-equity  ratio 


17  There  are  problems  associated  with  the  number  of 

states  of  nature  vis  a  vis  the  number  of  firms, 
states  q-t-icrlitz,  "A  Re-Examina- 

For  references  see  J.  E.  btigm  ,  ( 

tion  of  the  Modigliani-Miller  Theorem,  AER,  L 
(December  1969),  791-793. 
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Personal  and  Corporate  Borrowing 
The  discussion  in  previous  chapters  assumed  that 
persons  could  borrow  and  lend  at  the  same  rate  of  interest 
as  firms,  and  even  when  MM  considered  the  case  of  risky 
debt,  they  treated  a  situation  in  which  the  rate  changed 
at  the  same  rate  for  persons  as  it  did  for  firms.  In 
fact,  financial  intermediaries  extend  credit  on  different 
terms  to  different  borrowers.  Small  borrowers  tend  to  pay 
higher  rates  than  large  borrowers;  some  industries  such 
as  retail  firms,  tend  to  pay  higher  rates  than  others; 
and  firms  that  rely  heavily  on  borrowed  funds  tend  to  pay 

1 8 

higher  rates  than  firms  that  rely  more  on  equity  finance. 

The  explanation  is  that  lenders  are  concerned  with  the 

riskiness  of  their  loans.  For  example,  one  recent  study 

classified  loans  bank  examiners  criticise  according  to 

19 

the  size  of  the  borrower.  (When  a  loan  is  criticised  it 
implies  that  in  the  opinion  of  the  examiner  there  is  a 
high  probability  of  it's  going  into  default).  A  sample  of 
the  data  from  the  study  is  reproduced  in  table  5.  It 
indicates  that  small  borrowers  expose  lenders  to  greater 
■» 

18.  E.  M.  Lerner  and  W.  T.  Carleton,  A  Theory  of  Financial 
Analysis,  (New  York:  Harcourt,  Brace  and  World,  1966), 
"156-1687 

19.  A.  L.  Wo jni lower ,  "The  Quality  of  Bank  Loans:  A  Study 
of  Bank  Examination  Records."  The  National  Bureau  of 
Economic  Research ,  Occasional  Paper  (1962). 
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Table  5 


THE  PERCENTAGE  OF  THE  DOLLAR  VALUE  OF  LOANS 
CRITICISED  BY  EXAMINERS  BY  INDUSTRY  AND  SIZE  OF  FIRM 


Size  of  Borrower 


Industry 

Large 

Medium 

Small 

All  Firms 

Utilities 

0 

0.20 

100.00 

0.09 

Retail  Trade 

1.76 

6.59 

21.33 

3.39 

Services 

0.53 

3.51 

3.1 

1.15 

All  Industries 

0.69 

2.14 

2.41 

1.76 

Source:  A.  L. 

Wojnilower , 

"The  Quality  of  Bank 

Loans:  A 

Study 

of  Bank  Examination 

Records , " 

The 

National 

Bureau  of  Economic 

Research,  Occasional 

Paper 

2  (1962) ,  18;  in. 

e.  m.  : 

Lerner  and 

W. 

T. 

Carleton,  A  Theory  of  Financial  Analysis,  (New 
York:  Harcourt,  Brace  and  World,  1966),  158. 


20 

risk  than  do  large  borrowers.  The  study  examined  the 
trade  credit  advanced  by  one  firm  to  another.  The  con¬ 
clusion  was  that  10  percent  of  the  firms  which  failed, 
had  done  so  because  they  could  not  effectively  collect 
their  receivables.  Moreover,  small  firms  have  the  highest 
ratios  of  bad  debt  losses  to  outstanding  receivables. 

The  evidence  does  not  justify  generalisation  about 
personal  borrowing,  or  about  the  cost  of  borrowing  in  all 
situations.  It  does  suggest  that  size  is  an  important 

20.  Martin  H.  Seiden,  "The  Quality  of  Trade  Credit,  Na¬ 
tional  Bureau  of  Economic  Research,  Occasional  Paper 

87,  1964,  p.  2TT 
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determinant  of  debt  cost. 

In  the  consideration  of  personal  borrowing  vis  a  vis 

corporate  borrowing,  an  important  variable  is  transaction 

costs.  It  has  been  argued  that  a  person  who  wishes  to 

unlever  the  firm  (that  is,  get  a  less  risky  stock)  need 

engage  only  in  the  purchase  of  a  correct  combination  of 

21 

bonds  and  stocks.  His  dollar  volume  of  transactions 
will  not  be  increased.  Alternatively,  to  increase  lev¬ 
erage  he  must  both  buy  too  many  bonds  and  sell  short,  in¬ 
creasing  his  dollar  volume  of  transactions  substantially. 

It  is  an  implication  that  the  firm  should  choose  a  high 
amount  of  leverage  so  that  nearly  all  security  owners  can 
reach  their  desired  levels  of  "homemade"  gearing  without 
incurring  extra  transactions  costs.  Indeed,  failure  to 
finance  enough  of  its  investment  by  borrowing  may  cause  a 
reduction  in  the  market  value  of  the  firm.  The  contrary 
argument  is  that  if  the  person  has  bonds  in  his  portfolio, 
or  if  there  are  two  companies,  one  with  high  leverage  and 
one  with  low  leverage,  the  person  can  simply  change  his 
portfolio  composition.22  The  truth  of  this  argument  is 
less  important  than  the  fact  that  the  presence  of  trans- 

21  W.  Baumol  and  B.  G.  Malkiel,  "The  Firms  Optimal  Debt- 
Equity  Combination  and  the  Cost  of  Capital, 

Quarterly  Journal  of  Economics ,  LXXXI  (November  1967) , 

5T7-5T8^ 

22.  J.  E.  Stiglitz ,  "A  Re-Examination  of  the  Modigliani- 
Miller  Theorem,"  AER,  LIX  (December  1969),  790. 
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action  costs  implies  that  the  corporate  cost  of  borrowing 
is  less  than  the  personal  cost  of  borrowing. 

Summary 

Bankruptcy  most  often  results  in  a  reduced  market 
value  of  equity  and  therefore  a  reduced  market  value  of 
the  firm.  This  is  because  bankruptcy  has  costs  in  the 
form  of  administrative  expenses,  time  lost  by  executives 
in  litigation  and  reduced  net  operating  income. 

The  probability  of  bankruptcy  in  any  single  period 
increases  as  debt  commitments  increase.  Moreover,  the 
probability  of  default  in  one  or  more  periods  is  a  positive 
function  of  debt  commitments.  There  are  cases  in  which 
bankruptcy  is  theoretically  irrelevant  to  the  MM  model, 
but  it  is  not  clear  how  realistic  they  are. 

Small  firms  are  more  risky  than  large  firms  and 
probably  have  to  pay  a  higher  price  for  loans.  Moreover, 
the  transaction  costs  associated  with  a  loan  imply  that 
the  smaller  the  size  of  the  loan,  the  greater  the  cost  per 


dollar  borrowed. 


' 
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CHAPTER  VI 


SUMMARY  AND  CONCLUSION 

In  the  controversy  surrounding  the  problem  of  the 
influence  of  capital  structure  upon  the  cost  of  capital 
theorists  have  become  split  into  two  groups.  The  tradi¬ 
tional  theorists  suggested  that  the  value  of  the  firm 
was  affected  by  leverage,  and  that  there  would  be  a 
capital  structure  that  would  maximise  the  value  of  the 
firm.  Theorists  who  favoured  the  Modigliani-Miller  model 
claimed  that  in  the  absence  of  taxes  the  value  of  the  firm 
would  be  unaffected  by  leverage.  Consequently,  there  would 
be  no  single  capital  structure  which  would  maximise  the 
value  of  the  firm.  When  there  are  taxes,  the  Modigliani- 
Miller  position  was  found  to  suggest  that  the  average  cost 
of  capital  would  decline  with  leverage.  Accordingly,  it 
implied  that  debt  would  always  be  preferable  to  equity. 

Attempts  to  test  the  predictive  power  of  the  two 
models  were  found  to  encounter  major  problems,  chief 
among  which  was  that  of  controlling  other  causal  vari¬ 
ables.  The  two  remedies  which  were  suggested  for  the 
problem  were  the  use  of  a  leverage  measure  based  upon  the 
book  value  of  equity  and  multiple-regression.  Most 
studies  had  used  multiple  regression,  but  the  results 
were  not  precise  and  reliable.  Theoretical  criticisms  of 
the  Modigliani-Miller  model  fell  into  four  main  categories: 


I 
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the  falling  equity  function,  unlimited  debt  in  the  tax 
case,  the  effects  of  leverage  on  future  financing,  and 
consideration  of  risk  in  the  arbitrage  proof.  Of  these, 
the  second  and  the  last  were  the  most  incisive  indictments. 
The  Modigliani-Miller  model  appeared  to  be  wrong  to  imply 
that  debt  would  always  be  preferred  to  equity  when  there 
were  taxes,  and  the  arbitrage  proof  seemed  to  break  down 
when  multidimensionality  of  risk  was  considered. 

The  two  major  extensions  of  the  Modigliani-Miller 
model  were  concerned  with  the  mixture  of  debt  instruments 
and  the  relaxation  of  the  assumptions  of  the  original 
Modigliani-Miller  model.  Under  the  assumptions  of  the 
original  MM  model  it  was  demonstrated  that  the  mixture 
of  debt  instruments  was  irrelevant  to  the  value  of  the 
firm.  Consequently,  the  observation  that  firms  issue  a 
variety  of  debt  instruments  could  be  explained  in  one  or 
more  of  four  ways.  First,  investors  might  be  willing  to 
pay  a  premium  to  obtain  a  debt  instrument  with  a  pattern 
of  returns  they  desired.  Second,  the  maturity  structure 
of  debt  might  not  be  irrelevant  to  the  value  of  the  firm. 
Third,  the  choice  between  preferred  stock  and  debt  might 
be  affected  by  the  tax-deductibility  of  all  types  of  debt 
except  preferred  stock.  Finally,  existing  debt-holders 
might  place  constraints  upon  the  structure  and  amount  of 

financing . 

With  regard  to  the  assumptions  of  the  Modigliani- 
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Miller  model,  it  was  found  that  the  proof  did  not  depend 
on  the  existence  of  risk  classes,  a  perfectly  competitive 
capital  market,  or  homogeneous  investor  expectations.  It 
did  assume  the  absence  of  bankruptcy,  and  that  persons 
could  borrow  and  lend  at  the  same  interest  rates  as  firms. 

These  last  conclusions  prompted  an  analysis  of  the 
costs  of  borrowing.  The  value  of  the  firm  was  found  to 
decline  with  bankruptcy,  no  doubt  because  the  firm  was 
ailing  when  it  declared  bankruptcy,  but  also  because 
there  were  administrative  expenses  associated  with  bank¬ 
ruptcy  and  because  profits  might  have  suffered  as  a  result 
of  the  adverse  publicity  bankruptcy  created.  It  was 
found  that  the  probability  of  bankruptcy  was  demonstrably 
tied  to  leverage,  not  only  in  any  single  period,  but  more 
importantly,  in  one  or  more  periods.  With  regard  to  the 
interest  that  must  be  paid  on  loans,  it  seemed  that  small 
borrowers  are  considered  more  risky,  and  are  therefore  re¬ 
quired  to  pay  higher  rates. 


, 
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-  the  mean  of  the  probability  distribution  of  net 
cash  inflows  per  period. 

=  the  discount  rate  used  by  investors  to  appraise 
a  firm  in  question. 

=  the  present  value  of  the  income  stream. 

=  the  market  value  of  the  stock  of  a  firm. 

=  the  expected  net  profits  to  common  shareholders. 
=  the  equity  capitalisation  rate. 

=  the  debt  capitalisation  rate. 

=  the  market  value  of  the  debt  of  a  firm. 

=  net  operating  income. 

=  the  total  market  value  of  the  firm. 

=  the  average  cost  of  capital. 

=  the  mean  value  of  the  expected  stream  of  net 
operating  income. 

=  the  capitalisation  rate  for  a  pure  equity  stream 
in  class  k. 

=  the  market  value  of  a  levered  firm. 

=  the  market  value  of  debt. 

=  the  market  value  of  the  stock  in  a  levered  firm. 

=  the  market  value  of  the  stock  in  an  all-equity 
firm. 

=  the  market  value  of  an  unlevered  firm. 

=  a  constant  fraction  representing  an  investor's 
holding . 

=  the  arc  over  which  the  Superpremium  effect  is 
active . 


Q  =  the  debt-limit 
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r*  -  the  risky  debt  capitalisation  rate. 

i*  =  the  equity  capitalisation  rate  when  debt  is 
risky . 

m  =  the  marginal  cost  of  debt. 
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=  the  marginal  and  average  tax  rate  on  corporate 
income . 

=  expected  after-tax  income,  including  interest 
payments . 

=  the  rate  at  which  investors  capitalise  the  after¬ 
tax  earnings  of  an  unlevered  company. 

=  the  rate  at  which  bondholders  capitalise  that 
rebate  which  arises  from  the  tax  advantage  of 
debt . 

=  expected  net  after-tax  profits  to  shareholders. 

=  the  after-tax  cost  of  capital  when  debt  is 
risky . 

=  the  after-tax  cost  of  capital 

=  the  total  set  of  payments  to  creditors  in  all 
state-time  combinations. 

=  the  set  of  payments  promised  in  the  contingency 
(s,t) . 

th 

=  the  promised  payment  to  holders  of  the  k  debt 
instument . 

=  the  actual  payments  in  the  contingency  (s,t) . 

th 

=  the  market  value  of  the  k  class  of  debt. 

=  the  discount  factor  which  applies  to  returns  in 
each  contingency  (s,t)  and  is  very  similar  to 
1/ (1+i)  . 

.,^n  =  the  average  interest  rates  that  presently 
prevail  for  loans  of  1,  .  .  .  ,n  years  duration. 

.,b  =  the  one-period  rates  that  are  currently 

expected  to  prevail  in  periods  1,  .  .  .,n. 

=  the  interest  rate  on  a  perfectly  safe  bond. 
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y  -  the  promised  interest  rate  on  bonds. 

y  =  the  actual  rate  earned  on  a  dollar  invested  in 
bonds . 

9  =  a  "state  of  the  world". 

e  =  the  earnings  per  dollar  invested  in  equity. 

”1  t  h 

wJ  =  the  wealth  of  the  j  person. 

• 

D"*  =  the  bonds  held  by  the  jth  person. 

S"*i  =  the  value  of  the  i*'*1  firm's  stock  held  by  the 
•  th 

j  Lil  person . 

t  § 

aJi  =  SDi/Si. 

Y-J  =  the  j  person's  income. 

Vi  =  the  market  value  of  the  i^*1  firm. 

th 

Xi  =  the  net  operating  income  to  the  i  firm. 

th 

Di  =  the  market  value  of  the  debt  of  the  i  firm. 

th 

Si  =  the  market  value  of  the  stock  of  the  i  firm. 
SPI  =  the  stockholder's  profitability  index. 

R  =  the  returns  to  stockholders  per  period, 
k*  =  the  stockholder's  opportunity  cost. 

I  =  the  stockholder's  investment. 
h=y  =  expected  total  earnings  of  common  stockholders, 
a  =  the  standard  deviation. 

Z  =  the  number  of  standard  deviations  y  is  from 
zero . 

p*  =  the  price  of  a  promise  to  pay  one  dollar  in 
state  0 . 


' 


BIBLIOGRAPHY 


SELECTED  BIBLIOGRAPHY 


A.  PERIODICALS 


ALLEN,  FERRY  B.  "Does  Going  into  Debt  Lower  the  'Cost  of 

Capital'?"  Analysts  Journal,  X  (August  1954),  57-61. 

ALTMAN,  EDWARD  I.  "Corporate  Bankruptcy  Potential,  Stock¬ 
holder  Returns  and  Share  Valuation."  The  Journal  of 
Finance,  XXIV  (December  1969),  887-900. 

ARDITTI ,  FRED  D.  "Risk  and  the  Required  Return  on  Equity." 
The  Journal  of  Finance,  XXII  (March  1967),  19-36. 

BALDWIN,  WILLIAM  L. ,  and  VELK,  THOMAS  J.  "Uncertainty  of 
the  Income  Stream  in  the  Modigliani-Miller  Model." 

The  Quarterly  Review  of  Economics  and  Business,  VIII 
Winter  19 68T7~39-44 . 

BAUMOL,  WILLIAM  J.,  and  MALKIEL ,  BURTON  G.  "The  Firms 
Optimal  Debt-Equity  Combination  and  the  Cost  of 
Capital . "  The  Quarterly  Journal  of  Economics, 

LXXXI  (November  1967),  547-78. 

BAXTER,  NEVINS  D.  "Leverage,  Risk  of  Ruin  and  the  Cost  of 
Capital."  The  Journal  of  Finance,  XXII  (September 
1967)  ,  395-403. 

-  .,  "On  the  Capital  Structure  Theorem:  Reply." 

Capital:  a  Suggested  Exposition."  The  Journal  of 
Finance,  XXII  (September  1968),  639-653. 

BEN-SHAHAR,  H.  "On  the  Capital  Structure  Theorem:  Reply." 
The  Journal  of  Finance,  XXV  (June  1970) ,  678-681. 


BIERMAN ,  HAROLD,  JR.  "Risk  and  the  Addition  of  Debt  to 
the  Capital  Structure."  The  Journal  of  Financial 
and  Quantitative  Analysis,  III  (December  1968) , 
415-426': 

BODENHORN,  D.  "On  the  Problem  of  Capital.  Budgeting . "  The 
Journal  of  Finance,  XIV  (December  1959),  473-92. 

BONESS,  JAMES  A.  "A  Pedagogic  Note  on  the  Cost  of 

Capital."  The  Journal  of  Finance,  XIX  (March  1964), 

99-106. 


' 


”  • :  MJISliM 

i 


91 


BORCH,  K.  "The  Capital  Structure  of  a  Firm."  The  Swedish 
Journal  of  Economics,  LXXI  (March  1969) ,  1-13. 

BOWER,  RICHARD  S.  "The  Effect  of  Capital  Structure  on 

the  Cost  of  Capital."  The  Engineerinq  Economist, 

X  (Winter  1965),  15-36  .  - - 

BREWER,  DAWSON  E.,  and  MICHAELSEN,  JACOB  B.  "The  Cost  of 
Capital,  Corporation  Finance,  and  the  Theory  of 
Investment:  Comment."  The  American  Economic 
Review,  LV  (June  1965) ,  516-24~ 

BRIGHAM,  EUGENE  F.,  and  GORDON,  MYRON  J.  "Leverage, 

Dividend  Policy,  and  the  Cost  of  Capital."  The 
Journal  of  Finance,  XXIII  (March  19  68)  ,  85-1077 

CARSON,  RICHARD  L.  "A  Note  on  the  'Cost  of  Capital'." 

The  Western  Economic  Journal,  V  (June  1967),  282-287. 


CROCKETT,  JEAN.,  and  FRIEND,  IRWIN.  "Some  Estimates  of 
the  Cost  of  Capital  to  the  Electric  Utility 
Industry,  1954-57:  Comment."  The  American 
Economic  Review,  LVII  (December  1967) ,1258-1267. 

DE  ALESSI,  LOUIS.  "The  Corporate  Income  Tax  and  the  Debt- 
To-Equity  Ratio."  The  Western  Economic  Journal,  III 
(Spring  1965),  195-199^  — 

DURAND,  DAVID.  "Cost  of  Debt  and  Equity  Funds  for  Business: 
Trends  and  Problems  of  Measurement."  Conference  on 
Research  on  Business  Finance,  New  York:  National 
Bureau  of  Economic  Research,  (1952) ,  215-47 .  ’ 


- —  .  "The  Cost  of  Capital,  Corporation  Finance, 

and  the  Theory  of  Investment:  Comment."  The 

American  Economic  Review,  XLIX  (September  1959)  , 

_ 

FLEISCHER,  GERALD  A.  "Investment  and  Financial  Decisions." 
The  Engineering  Economist,  IX  (Spring  1964) ,  24-45. 

FROSTMAN ,  LARS.  "Optimal  financing  and  Tax  Policy  of  the 
Corporation  -  A  Review  Article."  The  Swedish 
Journal  of  Economics,  LXXI  (March  1969)  ,  30-41 . 

GONEDES,  NICHOLAS  J.  "A  Test  of  the  Equivalent-Risk  Class 
Hypo  the  sis."  The  Journal  of  Financial  and  Quantita- 
tive  Analysis,  IV  (June  1969),  159-177. 


. 

' 

’ 


92 


GORDON,  MYRON  J.  "Some  Estimates  of  the  Cost  of  Capital 

to  the  Electric  Utility  Industry,  1954-57:  Comment." 
The  American  Economic  Review,  LVII  (December  1967) , 
159-177. 

GUPTA,  MANAK  C.  "The  Effect  of  Size,  Growth,  and  Industry 
on  the  Financial  Structure  of  Manufacturing  Com¬ 
panies."  The  Journal  of  Finance,  XXIV  (June  1969), 
517-29. 

HALEY,  CHARLES  W.  "A  Note  on  the  Cost  of  Debt."  The 
Journal  of  Financial  and  Quantitative  Analysis, 

I  (December  1966),  72-93. 

HALLSTEN,  BERTIL.  "A  Note  on  Modigliani  and  Miller's 

Extension  of  the  Theory  of  Investment  and  Financ¬ 
ing."  The  Swedish  Journal  of  Economics,  LXVIII 
(June  1966) ,  74-88. 

HAUGEN,  R.  A.,  and  PAPPAS,  J.  L.  "A  Comment  on  the  Capital 
Structure  and  the  Cost  of  Capital:  A  Suggested 
Exposition."  The  Journal  of  Finance,  XXV 
(June  1970)  ,  674-677  . 

HEINS,  A.  JAMES.,  and  SPRENKLE,  CASE  M.  "A  Comment  on  the 
Modigliani-Miller  Cost  of  Capital  Thesis."  The 
American  Economic  Review,  LIX  (September  1969), 
590-592“ 

HIRSCHLEIFER,  JACK.  "On  the  Theory  of  Optimal  Investment 
Decision."  The  Journal  of  Political  Economy,  LXVI 
(August  1958),  329-52. 

- —  .  "Investment  Decision  Under  Uncertainty: 

Applications  of  the  State-Preference  Approach." 

The  Quarterly  Journal  of  Economics ,  LXXX  (May  19  66)  , 

237-77. 

JOHNSON,  ROBERT  W.  "An  Integration  of  Cost  of  Capital 

Theories."  Fourth  Summer  Symposium  of  the  Engineer 
ing  Economy  Division  of  the  American  Society  for 
Engineering  Education,  (1966);  re-printed  in  Weston, 
J.  Fred.,  and  Woods,  Donald  H.  Theory  of  Business 
Finance.  Belmont,  Calif.:  Wadsworth  Publishing 
Company  Inc.,  1967. 

JOHNSON,  HARRY  L.,  and  LAMBERT ,  EUGENE  W.  "The  Cost  of 

Capital:  Some  Empirical  Observations.  The  Western 
Economic  Journal.  V  (September  1967),  343-351. 


' 


' 


"V 


' 


■ 

■ 


93 


LITZENBERGER,  R.  H.,  and  JONES,  C.P.  "The  Capital  Structure 
and  the  Cost  of  Capital:  Comment."  The  Journal  of 
Finance,  XXV  (June  1970),  669-673. 

MAO,  JAMES  C.  T.  "The  Cost  of  Capital  Controversy." 

Papers  of  the  Michigan  Academy  of  Science,  Arts, 
and  Letters.  LI II  (1968),  191-199. 

MILLER,  MERTON  H.,  and  MODIGLIANI,  FRANCO.  "Dividend 

Policy,  Growth  and  the  Valuation  of  Shares."  The 
Journal  of  Business  of  the  University  of  Chicago, 

XXXIV  (October  1961) ,  411-33. 

- - — ~~  .,  and  MODIGLIANI,  FRANCO.  "Some  Estimates 

of  the  Cost  of  Capital  to  the  Electric  Utility 
Industry,  1954-57."  The  American  Economic 
Review,  LVI  (June  1966) ,  333-391. 

— .  .,  and  MODIGLIANI,  FRANCO.  "Some  Estimates 

of  the  Cost  of  Capital  to  the  Electric  Utility 
Industry,  1954-57:  Reply."  The  American  Economic 
Review,  LVII  (December  1967),  1289-1300. 

MODIGLIANI,  FRANCO.,  and  MILLER,  MERTON  H.  "The  Cost  of 
Capital,  Corporation  Finance,  and  the  Theory  of 
Investment."  The  American  Economic  Review,  XLVIII 
(June  1958) ,  261-97. 

- - —  .,  and  MILLER,  MERTON  H.  "The  Cost  of 

Capital,  Corporation  Finance,  and  the  Theory  of 
Investment:  Reply."  The  American  Economic  Review, 
XLIX  (September  1959),  655-669. 

- -  .,  and  MILLER,  MERTON  H.  "Corporate  Income 

Taxes  and  the  Cost  of  Capital:  A  Correction." 

The  American  Economic  Review,  LIII  (June  1963) , 
433-443. 

• -  and  MILLER,  MERTON  H.  "The  Cost  of  Capital, 

Corporation  Finance,  and  the  Theory  of  Investment: 
Reply."  The  American  Economic  Review,  LV  (June 
1965) ,  524-27. 

-  . ,  and  MILLER,  MERTON  H.  "Reply  to  Heins  and 
Sprenkle . "  The  American  Economic  Review,  LIX 
(September  1969),  592-595. 


■ 


■ 


94 


REISMAN,  ARNOLD.  "The  Cost  of  Capital:  A  Reconciliation 
of  Some  Existing  Theories  Through  Generalisation." 

The  Mississippi  Valley  Journal  of  Business  and 

Economics ,  I  (Spring  1966),  67-82. 

RESEK,  ROBERT  W.  "Multidimensional  Risk  and  the  Modigliani- 
Miller  Hypothesis."  The  Journal  of  Finance,  XXV 
(March  1970) ,  47-51. 

ROBICHEK,  ALEXANDER  A.;  MCDONALD ,  JOHN  G.;  HIGGINS,  ROBERT 
C.  "Some  Estimates  of  the  Cost  of  Capital  to  the 
Electric  Utility  Industry,  1954-57:  Comment." 

The  American  Economic  Review,  LVII  (December  1967) , 
1278-1288. 

- — —  .,  and  MYERS,  STEWART  C.  "Problems  in  the  Theory’ 

of  Optimal  Capital  Structure."  The  Journal  of  Fi- 
nancial  and  Quantitative  Analysis,  I  (June  1966)  , 
1-35. 

SARMA,  L.V.L.N.,  and  HANUMANTA  RAO,  K.S.  "Leverage  and  the 
Value  of  the  Firm."  The  Journal  of  Finance,  XXIV 
(March  1969),  673-679. 

SCHWARTZ,  ELI.  "Theory  of  the  Capital  Structure  of  the 
the  Firm."  The  Journal  of  Finance,  XIV  (March 
1959)  ,  18-39. 

- - —  .,  and  ARONSON,  J.  RICHARD.  "Some  Surrogate 

Evidence  in  Support  of  the  Concept  of  Optimal 
Financial  Structure."  The  Journal  of  Finance, 

XXII  (March  1967),  10-18. 

SOLOMON,  EZRA.  "Leverage  and  the  Cost  of  Capital."  The 
Journal  of  Finance,  XVIII  (May  1963),  273-279. 

STIGLITZ,  JOSEPH  E.  "A  Re-Examination  of  the  Modigliani- 
Miller  Theorem. "  The  American  Economic  Review, 

LIX  (December  1969),  784-793. 

VELK,  THOMAS  J.,  and  BALDWIN,  WILLIAM  L.  "The  Modigliani- 
Miller  Cost  of  Capital  Thesis:  A  Further  Comment." 
The  Quarterly  Review  of  Economics  and  Business, 

X  (Spring  1970) ,  75-76. 


■ 

' 


. 


, 


95 

VICKERS,  DOUGLAS.  "Elasticity  of  Capital  Supply,  Monopson- 
istic  Discrimination,  and  Optimum  Capital  Structure." 
The  Journal  of  Finance,  XXII  (March  1967),  1-9. 

.  The  Cost  of  Capital  and  the  Structure 
of  the  Firm."  The  Journal  of  Finance,  XXV  (March 
1970),  35-45.  - 

WESTON,  J.  FRED.  "A  Test  of  Cost  of  Capital  Propositions." 
The  Southern  Economic  Journal,  XXX  (October  1963)  . 
105-1127  - - 

WIPPERN,  RONALD  F.  "A  Note  on  the  Equivalent-Risk  Class 

Assumption."  The  Engineering  Economist,  XI  (Spring 
1966),  13-22  .  — 

- — —  .  "Financial  Structure  and  the  Value  of  the 

Firm,"  The  Journal  of  Finance,  XXI  (December 
1966),  615-633.  “ 


B.  BOOKS 


BARGES,  ALEXANDER.  The  Effect  of  Capital  Structure  on  the 
Cost  of  Capital.  Englewood  Cliffs,  N. J. :  Prentice- 
Hall ,  Inc.,  1963. 

LERNER,  EUGENE  M. ,  and  CARLETON ,  WILLART  T.  A  Theory  of 
Financial  Analysis.  New  York:  Harcourt,  Brace  and 
World ,  Inc . ,  1966 . 

LEWELLEN ,  WILBUR  G.  The  Cost  of  Capital.  Belmont,  Calif.: 
Wadsworth  Publishing  Company,  Inc.,  1969. 

MUMEY,  GLEN  A.  Theory  of  Financial  Structure.  Toronto.: 
Holt,  Rinehart  and  Winston,  Inc . ,  1969 . 

ROBICHEK,  A.  A.,  and  MYERS,  STEWART  C.  Optimal  Financing 
'  Decisions .  Englewood  Cliffs,  N.j7:  Prentice-Hall- 
Inc . ,  1965 . 

SOLOMON,  EZRA.  The  Theory  of  Financial  Management.  New 
York  and  London:  Columbia  University  Press,  1963. 

WESTON,  J.  FRED.,  and  WOODS,  DONALD  H.  Theory  of  Business 
Finance.  Belmont,  Calif.:  Wadsworth  Publishing 
Company,  Inc.,  1967. 


v 


. 


